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IDENTIFICATION 


PRODUCT CODE: MAINDEC-11-DZ2BMD-J-D 


PRODUCT NAME: 8M873 - UNIVERSAL RESTART ROM LOADER 


DATE RELEASED: MARCH 1977. 


MAINTAINER: DIAGNOSTIC GROUP 


THE INFORMATION IN THIS DOCUMENT 13 oe sueTect ons ary TT TS ae 
BENE aici Mabie ic EUNee a i Sui PO ase 


ne SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE AND 
ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH A LICENS 


MAY 
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR 
RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL 


COPYRIGHT (C) 1973,1977 DIGITAL EQUIPMENT CORPORATION 
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| 100 i ABSTRACT 
l THIS IST QUR PROGRANS THE TWO MAIN PROGRAMS 
103 AEE PROGR ote B18 PROGRAM FOUR THESE PROGRAMS WILL 
IS TO FY DATA IN 
iB re otter ii! oe Piet Ue, 
| ig i SGHER fe"%5 Ur, Ye Set einele 
| 109 WOULD CTED BUTTON 
111 NOTE: FOR NORMAL CONF IGURAT THE ONLY PROGRAMS 
| 112 NECESSARY FOR MCREDTARICE OF eg 8873 ARE PROGRAMS 
113 TWO Os NECESSARY f FOR “NON-STANDARD” 
114 SETUPS AND IS A MAINTAINCE TOOL. THREE IS 
11S ALSO JUST FOR MAINTAINCE AID. 
117 REQUIRMENTS 
119 2.1 EQUIPMENT 
ot ae ANY POP-11/40 CPU 
lee I RESTART LOADER 
123 EQUIVALENT 
ie QT LEAST 4K OF MEMORY. 
eb 2.2 STORAGE 
128 THIS PROGRAM RESERVES THE RIGHT TO USE ALL 
|: 129 OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LOADER 
| 130 AND ABSOLUTE L SABER RES 
| ie $. LOADING PROCEDURE 
134 THE PROGRAN I nay Y (BE LonneD abaKE ANY OTHER PROGRAM 
13S SUCH AS: MACTAPE DISK, ETC. 
| 136 MOST COMMON on HILL BE THROUGH DECTAPE OR DISKETTE 
137 BY THE USE OF R 
| 138 
| 
| 
| 
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4.2 


4.3 
4.3.1 


4.3.2 


STARTING PROCEDURE 
CONTROL SWITCH SETTINGS 
SWITCH OC ae Oe eo ONLY FIRST 128 


Bie HOU Une ciATE IR Pad QPS 
EIEN RUNNT Ne ON BME7SY-8,0,0,F,, H OR J, 2S6 WORDS 


ARE AUTOMATICALLY CHECKED. 
STARTING ADDRESS 
STARTING ADDRESS 000200 
OPERATOR ACTION 


[ecORD STARTING EODRESS (OOUEDD) A 


CHES AS PER S.1.1 (NORMAL ALL SWITCHES DOWN) 


SS Tee SARIS! FEL mec 


THE OPERATOR WILL THEN SPECIFY THE VERSION BEING RUN. 
BM873-Y# IS ANY NON-STANDARD VERSION. 
NOTE: PROGRAM TWO MUST BE RUN FIRST. 
7 3-YA M7S2-YA, MR11-D8,M792-YH 


= MAS 
BN8S73-YC DOC TSTRAP_ROM 
BM873-YD KL1O (PDP-11) 256 BOOTSTRAP ROM (VERSION 2(17) 
pee + ee 11) 24 peter ROM (VERSION 3(23) 
-YG KLIO (POP-11) TSTRAP ROM 
- KL1O (POP-11) 256 BOOTS 


S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4) 
IF oneh WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE 


E 
(NOT REEDED FOR NORMAL TESTING OF BM873Y-B,C,D,F,G,H OR J) 
LOAD STARTING ADD. 000200 


T Suds 

ET HAL ENABLE SW AND oleae CYCLE SW UP 
IT START SWITCH AND RELE 

RUN PROGRAM 2 FOR ONE PASS. 

NOW ANY a a R 


)) 
)) 


GO1 
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1s PeaceB INTO SOPTHARE TABLE FOR TEST COMPARISON. 


HO1 


INSTEAD OF EXERCISING EACH ADDRESS 10X DO IT 1x. 
LOOP WITH CURRENT ADDRESS 


; OS 
€ z 
+ z 
ze EE 
g555 
gee 
. 23333 % 
FSSSSS 
3 BG eegs = 
RAR A 
e 
ie 
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oa 
o~ 


: baat ttt tsttat 


SWOS = 1 OR UP... 


O-MUMTinwr ao 
eben ban hen, ban bon ban ben ban bom 
cucuruCuCuCuCUuCUCUTY 


GOTO BEGINNING OF CURRENT PROGRAM ON ERROR 


SWO8 = 1 OR UP ... 


CTED TRAP ™ 


LL BE PRINTED 
THE 


tans 
sees 


aad 
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6.2 


ee a een ee ee ee ee - +e 


ERROR RECOVERY 

TS A T 1 WH TEST RUNS 

‘fo pe PREVENT phan Buy ERROR Pron GOING TLD 
2. IN AN . 14=1(LOOP ON THIS ADDR.) 

SW sit ne PRINT OUT). 
IF CPU CONTINUE . 
3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE IT. 
RESTRICTIONS 
STARTING RESTRICTIONS 
SEE SECTION 4. 
OPERATING RESTRICTIONS 
IF YOU WI vaeeTION 128. WORDS; 
You Fu ag HokT be Pr ao pero PE ION 4 AND 
T AND VISUALLY ss ad DATA. #4#% 
Saari ae 
ING Phra 

THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST 
128 WORDS LONG. (256 FOR THE BM873Y-B,C,D,F,G,H OR J) 
MISCELLANEOUS 


EXECUTION TIME 

PROGRAM ONE WILL AT APPROX. VE MI 

PROGRAM TWO Tuo HAS NO ERO Pass ass; BUT * kG AT COMPLETE ION 
sercnen Ven CONTINUE 70 PROCEED S_PROGRAM. 


PROGRAM FOUR WILL PASS APPROX. FIVE HINS 
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9.2 


3.3 


3.4 


-————  - -  e - 


PROGRAM DESCRIPTION 


PROGRAM 1 
TRAP ur tINe The pom uILL Fae Our EXCEPT THe VECTORS) 


FIVE TIMES IN A ROW BEFORE 


UpoaTING 19 SS. 
IF WAS HIT, THE EXTENDED 
sep wats Hitt Be Best 

WILL CKED AUTOMATICALLY IF 
BM673Y-B,C,D,F,G,H OR J IS TESTED. 
PROGRAM 2 


2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE 
TE NO VERIFICATION 


OF Ar KIND 1 15 PERFORPED ON THE TA.(AN ERROR WILL OCCUR 
ING) YOU MUST INSPECT 

IE BIBS lb ae Bata ST HS 

2S6 WORDS WILL BE PRINTED D iF 

PROGRAM 3 

fey 3 re pain CATER Tne SOCTOE THAT THE 

T +k On PRINT THE in toa 
ROTE The EP er acien ne foe’ er Goueruttor aa 
FOR THE COMMANDS TO BE USED SEE TOP OF PROGRAM 3 IN THIS LISTING 


rice ae EOE RE SME Flncr macs 
i : WPED OUT ITS aH6neb AAV IN 

CORE. WHEN tHe FIRST RST PASS IS FIN THE PROCESS 15 

FR SORE Is SOMPORED ote TA F AT THE ROM. 

DURING THIS TEST SHRITING™ THE ROM 


a Hee ae 
eanores CTR CHB TG’ t ae MES WILL BE 
PORTED IF A TRAP IS DISCOVERED. 


Bna7ay a C,0,F,G,H OR J IS SELECTED. 


ee ee ee ee ~ + + ee + ee 


= ee ee eee + ee oe ee Ce 


WWW) 
Wonao : 


PS bo ho 


eee ee + 


SIRE HRS Be NON Rs 
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9.5 THIS PRoGRAH Is“ ia Me TABLE 
AT IF T=]1 08 
ROM IS 
Hal tT won THE OL Scnostt Reh bes 
Sera. ING The RON TOR. 
THE SAME FIRST WORD AND AODITIONAL 


9.6 ELECTRICAL PREQUISITES (HARDWARE) 

9.7.1 THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS. 

9.7.2 NPR CYCLES ARE NOT PERMITTED DURING THE POWER UP TRAP 
SEQUENCE . 


3.7.3 ob PETER ie ener oe TS REEDED 


NOTE: THE feat BERGHOSTIC RUNNING WITHOUT ANY INTERFERANCE FROM 
OF CHECKING THE PRESENTS OF THE 
od TREO A AND "DCLO” SIGNALS ON THE OPTION. 
“LIST SEQ,LOC,BIN 
LIST 


- PAGE 
.ENDM HELLO 


ee ee -  ee  - CC . CCte ~~ COS et 
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a ee ee + = Ce ee 


012000 


100000 
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TYTLE ee ERURRTYP’ Seto » »-SCATCH, .SCMTAG 
SE tales | 
t SPROGRAN BY E. RYAN 


a 
THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
; HPACKAGE (MAINDEC-11-DZQAC-A1). 


bTNe1 
aR! 60000 ;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 


.SBTTL TRAP CATCHER 
hey SED LOCATIONS FROM 4 - 776 CONTAIN A “.+2,HALT™ 
¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
LOCATION 0 CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 
.SBTTL STARTING ADDRESS(ES) 
2200 


JMP QsRESTRT ;JUMP TO STARTING ADDRESS OF PROGRAM 


-SBTTL BASIC DEFINITIONS 

ee, oes OF THE STACK POINTER ### 1100 ##% 

-EQUIV EMT,ERROR sBASIC DEFINITION OF ERROR CALL 
“EQUIV IOT. SCOPE BASIC DEFINITION OF SCOPE CALL 
PS= 177276 : PROCESSOR STATUS 

-EQUIV 

STKLNT= 35534 


; STACK nit TER 
PIRQ= 177772 ;PROGRAM I NTERRUPT REQUEST REGISTER 


1 * SWITCH REGISTER 
DISPLAY=SWR 
-¥GENERAL PURPOSE REGISTER DEFINITIONS 

RO= 70 ;GENERAL REGISTER 
Ri= %1 GENERAL REGISTER 

s “2  RENERAL REGISTER 
R3= 3 : GENERAL REGISTER 
— GENERAL REGISTER 

= ig ; GENERAL REGISTER 


EQUIV hi SP ; 
“EQUIV R7,PC ;PROGRAM COUNTER 


-#"SWITCH REGISTER” SWITCH DEFINITIONS 
GwiS= 100000 


rr ee ee + ee ee 


NO1 
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DEFINITIONS (BITOO TO BIT1S) 


BeeeRSerton.  SeNgSgoag eee Scat occ... 


>>> >>>>>> cil | og cue tt Z cacy tti>>>>>>>>>> 


oe Spe Seu ea FEEEEEEE EE atti eia elses PE EEE Eee 


pr fr srr tr) 





eee 


Mad daMaddad dad bas tasddias ld BE dt 
Ses 3% *MMOMDOOOMDMOODOMOOMA®D 


a Spare a ha aba 


COr OWT MU-O 
St 
4 a 4 Oh Oh Oh ee 
esTesTesteslesterrsslesfestss] 


PES see ses 


SoBe Bite ars 


a 


ERFESOAAON 





BOe 
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5 HORS + eae ty: 


10 Bs £8 (MLE TStecrioe 


14 ; 

: ; 
fee Tee ior) #9SCOPE SS 
° 





Free (ENT) ##ERROR ES 
VECTOR 


ae ee VECTOR 


a eee ee ae 


;LOGICAL END OF PROGROM 


C02 


CONTAINS VARIOUS COMMON STORAGE LOCATIONS 


PROGRAM. 
-21100 


ROO 


SENDAD 


.=46 


5 5 REAR AE AEE SEE SE AE AE aE gS a a a a a a aaa a 


-SBTTL COMMON TAGS 
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s#THIS T 
; #USED Th THe 


BASIC DEFINITIONS 


001100 


Y 
Pk 








SSS EB SBSESSSESUEDE REISS 


a 

a an 

i=] e incu 

QOO0OO000 -000000 ouw-oO~ 


(aL ae | 


pitas 


*eeeee es eeeee#e#eesee« w—tedede@ 2s © © © © & & 


EO aarte. 
2 
: 
ea 


B8SBE8SUzAARNGARRS SF PS RRA 


ht dd dh td ad eh tt gt te ee 
ed kd dr a dd dt ek dt wt td 


ve 
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See a eee gleich 


mm ee Cie Ce 
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5 5 JHINHHIHHHIHEHIHHEHIHIHHIHIHHHHHIHIHHHHiHHIHHHHIHHHIHEEHIHiHHIHHHEHEEHE 
-SBTTL ERROR POINTER TABLE 


sT CONTAINS THE oda ad 4% oes qeey 
TION IS OBTAINED BY 


ne 
ae oy, Hire ee IRIE 1 Eads rover 


CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 


: 8 FORTE 18 RE ES Sa 


OT POINTS TO 
OF ‘POINTS TO THE bara FORMAT 


SERRTB: 
sERROR TABLE ITEM FOR ERROR MESSAGE 0 
ent ;"ROM READ DATA COMPARISON ERROR™ 
OT! + 
0 ?# PRINT ALL NUMERIC DATA IN OCTAL 
SERROR TABLE ITEM FOR ERROR MESSAGE 1 ‘ 
fg ;"WRITTING ROM FAILED TO TRAP™ 
T 
0 ;PRINT ALL NUMERIC DATA IN OCTAL. 


;ERROR TABLE ITEM FOR ERROR MESSAGE 2 
;"UNEXPECTED TRAP WHILE READING ROM™ 


3 
;ERROR TABLE ITEM FOR ERROR MESSAGE 3 
eM ;"FATAL TRAP. ROM PC ON STACK.” 
OTe 
TERR: ;ERROR FLAG 
COUNT: ; ITERATION COUNT. 


He 
OQO0O00O0000 oO 


a ee ee re eee 


SREB SRRE ORE Ba od sono m ae nT ORE e : 


5 


UO 


SeSRR SS 
oO 

g 
mE 


SESPREERED 
: 


ba te 


FEseeORS | HY 
can | 


a rr ae ee ee ee 


E02 


F 
yo 73000 STARTING ADDRESS FOR BOOT STRAP 
ee i MODULE M873. 
YA 11,KL11 
mio gor TREE 
000000 ie "0 ; REGISTER SCFINITIONS. 
000001 Ri= x1 
000002 Re= we 
senses Ss = 
000007 PC= %7 
177570 SR= 177570 PROCESSOR SWITCH REGISTER 
17s gorge MIST NGGIORTEIN FO LES en 10 eoeneren srs 
H17ooe 4 2 BR OT OTHER i Fansren 10 eoRviCe he 
$173006 000008 WORD & sBEVIGE WORD Gun oes => 
Cowen AMIS IS THE att STARTING LOcaT ON FOR rt RK1 NTROLLER 
fe. a paces 
:173016 000005 “HORE : eg bow TRucT on 
:THIS $8 inte saantee aE QCATION. IT TRANSFERS TO ADDRESS 
3 173080 013707 TRANSR: MOV 2 ashe fo 3 ENOICATED LOCATION 
77iGe ARO 773224 ARE DEPENDENT ON OFFSET an pxcens FOR LIE A 
cot em OL MORO Rett UP ECO BOORES. OF FIRST Location IN ROM 
:1730e6 000340 “WORD 340 
z {THIS IS THE sTeRriNe 0 pa FOR Init (DECTAPE) carer : 
i17ahae boovee ne ae at 0 PrReT ROUTINE 
ae Bet eee 
eas bao Eee Pa Ay ae 
173046 000005 . WORD ‘DEVICE READ COMMAND 


ne 
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Boe 
Secusuesenss 


ed a On a en Od oe] es 


soSeeseess 


BSR IPIESES 


et a oa) et ad Hd a dt ed oe 


S IS THE START LOCATION FOR THE RP11 CONTROLLER 


IST 


L 
I 
ER 


LPL 
ri 


POINTER 10 PARAMETER 
0 ROUT 
REGIST 


iDEN 


Be OTHER. 
Arie yuu 


I 
1 


iil: 


ION 
COUNT ADDRES 
TO FOLLOWING INSTRUCTION 


DEVICES 


DEVICE WORD /BYTE 


SNe STB 
ay 


a4 
a 
iy, 
am 


DEVICE 
(R1) 
(R1) 


a Winer nene-pied 
Fenehs SBbgat 
a here 
He of ¢ 


SNE ARNE AAR S? 


Oh hg ad td dd od 


RRRERERLRRRRLLR 


em a oO a ed eg cad eH oe 


AY mt ag oe “—™O 
~ com) Caml 
— 
~_ “ 
S oS 8 
oa 


nioiainth hiiiethiemehats 


Ut tt ad wt tt 


ge 
pes 
fe i 


ADDRESS Fi 
’ 


S IS THE oS TARTING 
THER 
I 
S 


Aci: 


I 
1 


10209 6 


Flasr tire. 
TION 


TUAL ae TO MEMORY OF DATA 
fo 


I 
NS 
OBTAIN DEVICE WORD COUNT ADDRESS 


; THEN OBTAIN LARGE WORD COUNT 
21 Vee REA OO 


Sate 
pelt te 
Serre? 2 ee 
ait 


888888s8s8s83s 


SAS cSTITIT IIIA BTM S SaaS eos oS eae Ae Raa BORER ER SER 


me ee ee eS 


GOe 
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H 
l 7% ;1 THWAT : NG IN LOOP 
| ces Bbiete il te Apes? Pet ort Tes melt Fon ERROR 
| 671 Boitte dosoc? 173806 atk Be RO TRANSFER TO ZERO 
| 673 'THIS IS THE STARTING ADDRESS FOR THE PCi1 PAPER TAPE CONTROLLER 
| B74 001619 012704 ; 173219 012704 KL11: MOV 8177560,R4 ;OBTAIN DEVICE ADDRESS 
| 678 tae ast Aaaaee BR CKDEV ;AND TRANSFER TO READER SERVICE ROUTINE 
| 678 , 
679 s THIS. TTE DEV T 
| 680 001616 017640 ;173216 240 ft 1S Me Sane VAS eRe WORD ia COMMAND 
681 173217 =: 037 -BYTE 37 pe 
Be 001620 002415 ; 173260 O15 BYTE Is FORWARD BLOCK+GO 
684 001622 112024 :173222 et : eal : 
685 : 173223 , : +END FLAG 
B86 sNOTE 773024 AND 773224 ARE ON OFFSET IN DI FOR LINE 1 
688 ‘THIS IS AN ADDITIONAL Pome VECTOR ADORESS REQUIRED BY DEVICE 
689 001624 173000 ;173224 173000 POWER2: .WORD RF1I SS OF BeciNRING OF BOOTSTRAP 
630 001626 000340 :173226 000340 WORD 340 
692 ‘THIS IS THE STARTING pooRESs FOR THE CASSETTE DEVICE 80 
693 001630 o0S004 ;173230 o0s004 s00T: CLR LOAD DEVICE NUMBER O IN 
bx 00163 760 ; 173232 768 RESTX: MOV 8177S00,RO ;GET DEVICE ADOTESS 
egp cate 010410 it ar 10410 mir: sag aRO ee orvite ut ye Mart 
cae Giese Glerol :i7eete Olea =v aTAQLEm1 |GET FURY TABLE OF tata 
700 OO 1646 012702 i 173646 O1e70e MOV #375,R2 ;AIND LOAD UP TRANSFER COUNTER 
702 cate iieiG3 te 112103 MOVB (R1)+, La up COMPARATOR 
1 112110 $1 112110 LOOP1: MOVB (R1)+¢, Ono VICE REGISTER WITH COMMAND 
704 001656 100407 ;:1 1 I DONE 
me RIES ante iiPaeee apne OOP ELIE Sages Sanyo commen 
|e BIE tiers ire | Bee, eat. oS 
| 703 cats 11601 Hes 601 MOVE 2(RO),aR2 fa ORE BATE RMARLY 
711 001674 +1 LooPe 500 T ANO BYTE 
He Bins ee irs ae ome: eer fa 
74 i il ark Re oe BN OMPARE ADORESS AND TRANSFER ADORESS 
Hg RB Age Pe gee ee 
| 717 171 112 3173310 000112 ERROR: JMP RASCETTE AND SRR ORROR FOR BULK STORAGE 
7 'THIS IS THE STAR LOCA FOR T CONTROLLER 
| 001712 O1 :173312 0 Pc i ee DEV db, 
| ARB es HR tay ME Sli saloon 


Z 

~ 
oF 
1 

a 


CONTENTS 


bs poe 


o~ 


: 


os 
StS St SE SF St SESS SESS Se SEG CESS Sees Se Sseeeeesce 
be b= b= be eb ee Re bm = eo Pt Fo Ot he Bs Fo Pe Pe PO HO 


~ 
ee 
—O 
—— 


eed 
LE 


: 


at 


FRESSASBOIO TORE BOLO 3 


Q - = - = *-l =. = 
S8S88888S8SSSSSSSSSSSSS8sEs 
ob bb + be bb bP b= bb bP = = 0 = 


BERS R irene atta Na 


cee 


2 
: 
: 


eit &7e ) 


ae 


b= be 

ee 

Os fee 
i 


Re 
on ee 
as 


a 


Seeeanigas esta aan ese 


_— 


ce 
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SET 
AOV #160000, R1 


aRY 
: ey aRY 
Rove SCR), aR2 


INC @R 

CMPB Re, #375 
ae LOOP 
NCB (R2)+ 
IMP -(R2) 


HO2 
HEN Set OP RERORY TEST LIMITS 


;AND SET UP POINTER TO TIMEOUT LOCATION 
;AND SET UP VECTOR TO RETURN TO NEXT 


; PC 
$ BAO LOAD UP STACK POINTER 
;AND LOOK FOR ENO OF MEMORY 


ie ii FOR DATA INSERTION 
ASSET PY Sener een 


:ST “hua 1A BYTE ain 


;HAS BRANCH OFFSET BEEN STORED 


;NO 
;YES, ALL DONE 
; THEN TRANSFER TO RTN 


10e 


nc = rc a ee ee 


ae 
i. a TT 
See Ht 
5 Sie, 2 & 2 ee 
a : ar CGE bp ans Se 
a & a BS Le Bee anne 
qe ae 
= ECEDERREEE Beetee Ersaeeenae ss 
7s Ki vs Be elie ee ears ea 
7. 


es REREREERERERRERERERRRERKRERRRRRRERR EPROP PERR EERE RE eas 
# 


_- a re rn ee 0 ee eee ee ee - 


LC  —  e ————— - -_-- 


-_—_—_—_—_-— or OO Oe OOOO ree Or eo ee 


mm rr re eee ee ee ee ee - 


i nc ee ee eC 


SLBA UNIT" & Ns 
UNIT 0 
T ALL UNI 


10. 
TO 


TRY ADDRES 


+4;MOVE IN TO RKDA REGI 
SUE Da NT es 


JO0e 


;SAVE ERROR RETRY ADDRES 


ras IS THE STARTING ons FOR TC11 (DECTAPE) 
Tepes 
TCWC 
RF READ 
1ODOo. 


te 
as 
o ia 


;SET POSITION BIT 
i SHIRT ert # TO BIT 13- 


agate 
ERROR RE 


SS FOR RH11 704 D 
§ R RAY FOR SELECTING UNI 
ASCSH,RS;SET POINTER TO PARAMETE 


aatSu, aekScsAri0 


25 
e MOV -«s@RSCRALRO;SET CONTROL STATUS REG 
RHCOMN 


Ss 
R3 


1 


340 
ADORE 

es 

3 

pay 

FB 

RO 


S_ THE ie aioe ADDRE 
MOV 
MOVB 
BR 


TC1l: 


610703 


;ONLY THE LOW BYTE OF CONSOL SWITCH REGISTER IS 
;SELECT THE UNIT NUMBER OF THE DEVICE TO BOOT FR 


. 2173000 
BR 
IS THE AUTO CT 
= A? "EE 
STARTING 
BR 
MOV 
MOVB 
BIS 
ROL 
BCC 
MOV 
BR 
OV 
BR 
HORD 


'TM11 STARTING ADDRESS 


Oa s - TE 
RRereReeee Ee Be RPERRREREREREN | RBBRazer 


eee <a pe ee gee pe ge ar eR I eS REEREREE 


me: | — ee. oa 
ccecseics GSEs SE Eebises 


jo mmm 


— ee ee ee eee ae eee aes ae ee —— -- = 


7 
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1 


Dzero-P1 


-_—e—o_ ee Oo +e? > - oor ee a ee error err ee eee 


BEY" cONTROL STATUS. HOR 


TUL6RE: MOV SRHPRST, (RO) ;REWIND TAPE CLEAR E 


KO0e 


;GO0_ TO COMMON SERVICE RO 


eo | 


a 
ADDRESS FOR _RH/TU1L6/TMO2 


Save gion TRY cones 


OR 
ON 


bafnic BREWTRO tae 
: 
] 
#TUMODE ,32(RO);SET 800 BPI NORMA 
#-1,6(RO);LOAD FRAME COUNT 
;KEEP LOOPING 


STUSPAC, (RO);SPACE FORWARD 


a fee, RO! 


NG Re F 
12(RO) 
1$ 
RHCOMN 


MOV 
MOV 
MOV 
TSTB 
BPL 
BR 
pov 
BR 

. WORD 
. WORD 
rat. 


fey 
MOV 
BR 
“HORb 
STARTI 
MOV 
MOV 
ER 
WORD 
WORD 
MOV 
MOV 
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IF TMO2/TUL6 SHOULD BE SELECTED. THE VAL 


TM11: 
T 
RF 
TUL6: 
7 S FOR RC11 CONTROLLE 
RC11: B3 
- 
340 
THIS IS THE STARTING ADDRESS FOR RH11 DEVICE CO 


re THE STARTING 
WSIS THE STARTING 


THIS THE AUTO 


;IN CONSOL SWITCH REGISTER IS THE POSITIO 


;NOTE: 


EEE <<a Eu] 


See Re Reeereeeeeeemeens Gama Ml 


——s con) ee ed ed a Od ed we ER et rs Apap apt 


MACY11 27(663) 


4 ai BeMeel & Eee zg 


BSS FP RAARBYDBRREKB! | SN KS 


1-DZBMD-J 
ROM CONTENTS TABLES 





Bed oad ce ee 


Bes 88 Seeeeeee 
i S61 aa SEW ESESOSCLSSEE BaD AMD DREEUEREREESSOUENCOES 





C-1 
-Pll 


ee 


0 SELECT UNIT 0 


1 
L 


LOe 
RY 


Hes 
Sell aN DS SUB He 


ll 
UN 
RH11A: 
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OZBMND.P11 


| MAINDEC-11-DZBND-J 


| 
{ 
| 
i 
i 





——- + 


COUNT ADDR 


/04 
RY TO SELECT UNIT 0 


;ENTRY TO SELECT ALL UNI 


;FOR FLAG AND POINTER TO 
0 
SE 
SELE 
OAD 


;FAKE CALLING SEQUENCE 
MOV #RHREAD , 384 
Re 
OTHERA 
S 
R3 
SH, 
R3 
CSA 
OMN 


SPOVE TO 


; ENT! 


#14000, 32(RO);SET 16 BIT FORMAT 
RA 
’ 


TG, UBF; BT OAR SO 
SORCLR, (RO);CLEAR DRIVE ERROR 


STUTAPE,26(RO); TAPE UNIT? 
OR RH11 
; ENT 
siCone 10. 
RO 
PC aELERTED BY CONSOL SW 


: (GENE 
trO)+ 
RO, ase 
aac 
PC,R3 


1$ 


ADDRESS FOR RP 


H TO THE 


BR 
MOV 
MOV 
BIT 
BNE 
MOV 
MOV 
MOV 
MOV 
CLR 
BR 
IS THE “ng si ING ADDRES 
RERPB: MOV 
MOVB 
BR 
MOV 
MOV 
BR 
MOV 
STARTING 
: BR 
: MOV 


1$: 
es: 
RPCOMN 
RHCOMN: TST 


RRRES 
TO 
CSRGO: 
T 
RP11A 
RP118 


_— aed — fi TT & 


—— Reece Eire fe 


ne ee sate Reaen Ieee oon Ieaen Rants hewn oom) ee eee 


Seis EEas as EE 


our o 
oor beorienend 











MOe 





ra) rain & 2 = - Ww = 
: Recsed «6§ «6S ce 
: oStse “Es § 93 3 : beet ae i 
Ss Lond a2 -— a = —x ; = wz 
et ee 
isms FES ete cc cesta’: 
z —cu ~ = - ~ _ ve [+ 4 > 
yf 208 eee Se cs pete Sw 
S wevecsie wets Eye Tayds Ge de SeSEEBEEYEES © By 
> oS 
= > — 3 
= € S.e5tq0! SROES SB: Games ge eS ,BORGEEEPGRE & Ge 
° x - in 
a 2 
ee 
2g ce = Foe gee gS 
a z, = 
re ee bieheenmencmeeeeececene Reeeeneeeee He 
pee —————— eee 
p SEeseeees Bee Se euveencess eaters & 


posele a 


Ss & SIT! BBE t 


ef sia BGESSOSE CSE ER GDGBD RETR PEER EF RGRERUEDE aaacaace 


ea eg dd mg tw he att 


ee C mS OU RSs 





NOe 
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DZBMD.P11 


_ MAINDEC-11-DZBMD-J 


j 
t 


3 

i 
rr 2 - oc a w 385 
Fi Be 5 = 5 g a" 
— ae a. GR Fae 
: Hees o ' +t: oe are 
iS gees pee t & ne Gs : £8 
; He ors FR iRea bE 
= o 8 5 © Sp S368 hey © , 3. 
ee es ee ee ee 
ee kk tee oe 7.8 

a ae vr) a - = = ~ 

q gee ak eas ttyee eo ee 2 we Ses 
rs hee FS = 5 oe = 
5 foaschs gas Szbzs ze $ Sehsey8= S2gu0 8 <i 

rr) g na 
S oe Gee 508 888 8 Sennees a sbaGEes we & 


SETX: MOV 
RESTRT: RESET 


3 ee ee 
SS SSeN vas : 5 : 


2 a 
[ee 
os RECMCRRRRRMRMRMMMMEMRRRRRRR | Nueunneen 


MASA SRA AA SSR SRR SAS a ene 


et Sea Bee 
ce eee EE 


resist taste eet ete ete aa a A a Acoieti uid aot etree fete pests 


OS a hd eh a nd ds ead Od Oe a ed a eg a ed hd ee mg Og ed ed a ed ed hg dg ed gd ed mh et 


ee 


6 boul i2 ERROR: 

THIS IS THE STARTING ADDRE 

: 173620 i135 PClIl: MOV PC 
CKDEV: 


rot 
es 
1 


002514 OO00443 ;173514 000443 





a ee 


SaarO PLL 





ee ee eee ee ee ee ee 
ee ae he ae he ee 
Dr -OSSVERREDN-S 
- 


eH OO HB 
WONT 





PSO SE SO SS SS SS SE GF GE SS SF GSE GS GSS SS GE SE GSE GS SS GSS SESS SE SS GSE SS GSE SE GSE SE GE SE SESE SA Ge 
Eye 


EREE 


—_ Be bt bs bo Re bo a fe em feo Bet hae be B= ee fee fen Ro OS Bee ee Fs ee fe ee fle fo De Bm Be fee Fe es Ge Bo we eo Se ms hoe 8 
= 
= 
es 


contents tebues 


“777 


“eee 


errr 


-77rr7 


“777? 


i died 


“7s? 


“*e7*? 


“7777 


“7-77? 


“e+e 


“7-7? 


“ee? 


*“**7* 


“7777 


eor? 


“7-7? 


*7-7or 








TA A A 


BO3 
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Mov 84, SP FLOM UB STACK POINTER 
c aoe eve” 
: (R4)' — ; START DEVICE 

RORWAT : ive } ;WAIT 


MOVB e(R4),(R2);SAVE THE DATA 
NC ( 


TH 
TH 
tH 
TH 
: 
TH 
Th 
TH 
TH 
TH 
TH 
TH 
TH 
TH 
TH 





—-—- -— 


er 


cc a ee ee ee ee 


CO3 
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PU, 


‘Fon THE THE FIRST 400 LOCATIONS 
QS T . THE 






2B sma 
23 
24 
3 
27 
2B é 
3 PHT Ne ei! START M873 
# : “y F PES ING arene a 
: ; RPE BOC se FOR PC11,KL11 
5 hos x0 s REGISTER DEFINITIONS 
x ; Ree % 
2 ; R4= “4 
40 RS= %S 
a3 . See: 
; SR= 177570 PROCESSOR SWITCH REGISTER 
*STARTING LOCATION FOR RF11 D 
003000 010702 i he ae ho i POINTER ne 
ieee§ 21 bows by Baie 


;THIS 1S BATING ee ant ON iste 


ee Be 
Sede 919708 Hest: RK11: nov Pere a Set Poin ieee aut IK L PanerereR LSt 
003016 hooooe ble “tonb & sBEVICE He fbn 
THI SPARE START NG IT TRANSFERS TO ADDRESS 
013707 ; 173020 sealed ih ne neh a LOCATION 
po3s0e2 177570 -:1 
;NOTE 773024 AND oc ounantil ere IN DIODES FOR LINE 1 


mas. Mofo Rett “*; Robes GF Pukey UBcaTYon Im Ron 


;PROCESSOR STATUS LEVEL 7 


jIMIs IS “ne gra saet ae Te oan 
ae ah 


“HOR nolan OR/TEST FLAG 


; 
= 
eo es 


INA SSECERLER ES SEVRRL ONL ESSE SFARES 
A 
= 
A 
= 


ae 


ee Be Be be ee ts be be be he eb ee he be ee pe be he pe bb he he be Pe pe 


eheee 





b= oo 


ee a ee se ere eK ee 


ee ee ae ee ee, 


DO3 


| MAINDEC-11-DZBND-.J 


| OZBMD.P11 


QDLFOR TALL OBGTARE CORTROVLER 
peer 
revert YO text semvtc 
en i sf / TRANSFER ROUTINE 


Peay aa TO ie ROUT INE 
I 


4S 1S THE sTpgT LOCATE 





Mond 8 


desuusascuss 


Ra nf eG ed Ce ) mt 
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ae 4 an 





LIST 


TI 


; LIST 
Tire 
INSTRUCTION 
COUNT ADDRESS 


READ COMMAND 
a 
PARAME 
FIRST 
; oven J 
FEN Ge ICE WORD/BYTE COUNT ADDRES 


TO FOLLOWING INSTRUCTION 
I 
Ee 


oe ae 
oe 


ar earn 

GI 

ICE ION 
FLAG 


F 
NS 
WORD 


RP11 CONTROLLER 


ORD 
FOR RC 
oe 
Aas H TO MEMORY OF DATA 


a 
SKIP 


1D THEN ISSUE COMMAND TO DEVICE 


; DEV 
; DEV 


roy ResRo rs 


pe 


THIS ROUTINE res THE AC 
)+ é 

d+ 3 

‘ 


MOV #-1000,9R1 ;THEN OBTAIN LARGE WORD COUNT 


-(R1) 


MOV 2(R2),R1 
raat 
(RO)+ 
(RO)+, 
oe 

TART ING 
nee 


EF leas 
“hond § 


IS THE T 
Rov 
IT 

S IS THE 
MOV 

BR O 


wo 

-_ 

. 
Se 
8868 


oD] 2 


Bese os oe 


tt DS gt Od a ed SH en ei | eg RE HH et te 
. . . . . . . . 





SNA NNRRMA BP? 


nt at wd wd td ot Hh 


wy 
= 


= fom) _ OMT Noro 
Be Eee Bee BORE NT RO RE RAR aNd anmaMeNNa US 


I hy a a ag dd hh ad hg ed eh ed dd hg ed Sh 


hd a td a wd at td ed Oe mt wt ete 





ee eae Cee 


ee $e ee a a ee + ee  -  e e ee ee 


E03 
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1 
1 
1 003222 








Pegi Pale PAT ormwar: Fe¥e"GR1 “FRPP BORENPLAg DEVICE 
100376 173200 100376 BPL OTHAAT 


;BY HANGING IN LOOP 


012704 KL AiTS TSyivF af7 Peek es ObatRIN Gevice RoDRESS PE CONTROLLER 


1531 Wii 1 TST iDEN ERROR 
= IBoL 178 TRL ant fr gy BEE 

012704 

177560 


$e t7>se0 

:173214 000440 BR CKDEV AND TRANSFER TO READER SERVICE ROUTINE 
017640 5173216 240 ss - fr Compare wo th as a COMMAND 

317321 037 ; 
002415 i! p ae ea BLOCK+G0 
112024 ; 173282 eee 
; NOTE r7ihod fio 77524 ARE sere be Rea Liss BR Thee 1 

‘THIS IS AN ADDITIONAL CTOR REQUIRED BY DEVICE 

173000 ;1 173000 : - WORD Ril : OF GINNING OF BOOTSTRAP 

31 000340 : 


‘THIS IS THE STARTING ADDRESS FOR THE CASSETTE DEVICE s0 


REO: SE Bz7so0,no RAPES a 
Bun nov or a i: Sa evi un Meer 
MOV #375,R2 ;AND LOAD UP TRANSFER COUNTER 


MOVB (R1)+,R3  ;THE LOAD UP COMPARATOR 
LOOP1: MOVB (R1)+,@RO ;LOAO DEVICE REGISTER WITH COMMAND 


LOOP: Bite. aRO ws cone COMPLETED 


pire 
a ee een 
DONE: Pet iat EVICE ERRORS 


BMI RESTRT 
as he RE AOORESS AND TRANSFER AOORESS 
, eRe ; BE 240 


error: §nP ane INOANAL CASSETTE AND ERROR FOR BULK STORAGE 
:THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 





8 
oO 
8 
~ 
t~ 


A ee ee 


FO3 
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ROM 5 g 
re Hest tess PC11: MOV 81775S0,R4 ;LOAD DEVICE ADORESS 
: & CKDEV: RESET ‘KILL ALL DEVICE ACTION 
019701 it 0 MOV #160000,R1 ;THEN SET UP MEMORY TEST LIMITS 
it MOV #6,R2 AND SET UP POINTER TO TIMEOUT LOCATION 
it 1 MOV 8340,3R2 §; AND SET UP VECTOR TO RETURN TO NEXT 
0: 1 *1 1 MOV PC,-(R2)  § ;SAVE THE PC 
lege DOS its fle pances MOV #24, SP AND LOAD UP STACK POINTER 
1a eet i i i i Hoy RY, +p(RL) ;AND LOOK FOR END OF MEMORY 
12% ae tee 738 10111 aM 1’aR1 ime store {8 eee 
129? 003350 011102 =i 1110e LOOP: MOV oR Re : THEN 4 000 0A0 ADDRESS FOR DATA INSERTION 
1 ees 105714 Bec 4 RDRWAT: i, aR iffen WAIT PEN SeoeacTER AVAILABLE 
1 003355 1 :1 1 BPL RORWAT "HANGING THERE IF NECCESSARY 
1301 Lsiie 21 MOVB 2(R4),aR2 ;STORE AWAY DATA BYTE 
1302 FI 
1303 O0S211 31 1 INC @R1 
1304 il CMPB R2,8375 § ; HAS BRANCH OFFSET BEEN STORED 
1306 001366 ; LOOP ; 
1307 psae4 105222 it 1 PRE (R2)+ YES, ALL DONE 
1308 003376 OO0142 ;173376 000142 IMP -(Re) ‘THEN TRANSFER TO RTN 
1310 THE FOLLOWING 400 LOCATIONS ARE 
1311 a REPRODUCTION OF ie Doerr BOOT- 
1312 ;STRAP ROM. IT Is HERE FOR CON- 
1313 *PARISON TO ACTUAL ROM AND 
iste ;FOR ERENCE. 
1318 ; COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., day 01754 
131 } WARE J of URNISHED 
1318 ; CHCENSE OR USE ‘ 
1320 : aud ar nett Cun ' inate 2 OF oer 
1322 ; be eF beet ote: 
304 ; 
1 : NE I 
ise 3 or RIP RDO APT 
1367 : AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATI 
1 : Ty F 
1358 ReLineiLive BF OTe ee eee On EOUIPRENT Wit CH 
1331 : IS NOT SUPPLIED BY DEC. 
1333 : VERSION O1 
133s : STUART WECKER 01/22/75 


ee ae ee ee ee 


GO3 
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T 
Orr TER ye FeIyES 
SONS (ihe LOADING 


Se Et 


CURRENT VERSION DOCNP: 3.0 - MAY 7,1974 

THE BOOTSTRAP MESSAGES ARE OF THE FORM: 

SYN, SYN, OLE, CNT,F,S,FILL,FILL,ADOR,CRC1,DATA,CRCe 
ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED 


BES BIR BE 


bb b= b= b= b— b= b= bP 


2 
N 


a ea el tae et 


bee 





16 TED 
DATA-THE BOOT bara AS FOLLOWS: 
v THe ARs CODES ARE USED BY THE 


> 






Sl ee ee hhh hee eee ie te ce ie ie te ee te ee te ee ee ee Tt 


i3e7 eo ‘ T rani PROGRAM 

ies aI : aie 3 

Ee See aE SS Te ESS 
iin 

is aot > on 

Be BES) BETS EAIA eB rae ony 
1380 

1381 OPTION SWITCHES: 

ies Device -OPusaputs DLL 

{Bee 

1387 ; REGISTER DEFINITIONS 

1388 ; oo0c00 © RO=%0 ;BLOCK LOAD ADOR 


————— 


me a eee 


HO3 
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an 
eT 
COCATION COUNTER 


FE 
~ 
58 
VO 
- | 
— 





SBIRREBRE BSE IRAE OOS 


be b+ > & > bb b— b+ D+ P= hb Ob = P= bh bP b— Ph 


; -& s STATION ADOR Sed 
: hondoe SYNC CHARACTER 
000220 =220 :DOCMP DLE CHARACTER 
G00400 $STRIP=400 
: sTRcke-F KoA sea to CET ROUTINE 
; -4: TEMP FOR CRC CALCULATION 
ait START OF BOOT PROGRAM 
3 Srate-Use SAITO "ec iS oe oe "DEVICE DISPLACERENT 
STAR Tent]: nov (PC)+,RO ; NON VALUE TO RO 
TART2: CLR = RO 
RE ‘RESET SYS,MEM MGT, ETC... 
MOV #17776, SP STACK AT 4K-2 
FIND THE DU-11 IN THE FLOATING ADORESS SPACE 
MoS Gel fae-..re  ISEVIEY TALE AooR 
MOV 86 ,R3 ;TRAP PS ADOR 
ROV Re (RS) fret ae 0 LOC 4 
8 Ra, (RQ) ve rae 
nov #160010,R1 Loe 
3711 DEVLOP: TST (RL) ; 
ROD ral BATE ES 2s 
eit a ite TF 
aor RO MEST SUITCH REG USE 





mm a a en ee ee —~SO 


MAINDEC-11-DZBND-J 
DZBNO.P11 


ie BANE 





a 


SSEaF ELSE SOGHROOHOaEELS 


bb pb bs be bs bh > P= b= Hs bh = be 


be el 
a - 
2an- 


ot be 
SEES 


zs 
3a 


oe Bi Marie 


— 17 


SRAPSE= SSBGRRORES 


pb & +b + A= b= Os b= b= = Oo dS 


MACY 11 &/ (ges) 


ROM CONTENTS TABLE 


oO 
% 
—_ 
Sel 


eect 


Re 
ny 


R 


_— oO 
— 
weer woes 


8 
<£ 
rary 


-_ 
ae 
bee 


ws 


=— 
NO 


seeweee 
oe 
XN 
esl 
— 


wees a ee ae 


eee 
oa 
ee 


oO bo bb Be be 


~ 
ny 
— 


: 


bs Fs Bs be Ie Be bm Bo be ha ee 
Sa 
£ 
fe 


ee er eeese ee ee 
eb b= b= OR 


as 


Ce ee ee ee oe oo 
a et 
NO fe 


ae ee ee See 


103 
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SNOREQ: 


L4: 
LS: 


a 


SET UP DEVICE FOR OUTPUT 


iRBo Gun Val oe 


MOV #6, (R1) ;DATA TERM ROY AND REQ TO SEND 
MOV #36000+S$SYN,2(R1) ;SET SYNC REGISTER 


BIT #20000, (R1) ; TEST CLEAR TO SEND 


L 
TRL, (R14 


:NOT_YET 
iNOve BTR TO XMIT TSR 
BIS #20, (R1) TURN SEND ON 


SEND SECONDARY PGM REQUEST MESSAGE 


ROD «= sRORSG-.,RO REQUEST MSG AOOR 

MOV —«SRQMSGE-ROMSG,RY ; COUNT 

MOVE (RO)+,2(R1) —«; CHAR TO XMIT REGISTER 
;DONE YET ? 

BEC DECREMENT COUNT 

Bie 820, (RI) :BROP SEND 

CNP © =(RL),-(R1) =; RESET PTR TO RCV CSR 
GET SECONDARY PROGRAM 


BIC #20, (R1) 
MOV e422, (R1) 


;CLEAR SEARCH SYNC 
;SET FOR CLEAR AND STRIP SYNC 


CLR R3 ;CLEAR CRC VALUE 
GET MESSAGE HEADER AND CHECK IT 

MOV #1,R0 ;LOAD HOR AT LOC. 1 
MOV #8. ,R4 ;BLOCK COUNT 

JSR PC, GET ;GET HEADER 

TST R3 ;CHECK HEADER CRC 


me ee oe ee 
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ie ?1 
1500 31 
1501 *] 1 
ra te 
ai * 173614 
1505 : 173616 
1508 173620 001322 
iSte 
1510 013704 3 173688 013704 
: Hee cai 
>] 1 
ee ae 
31 
31 
31 14 
31 
ae 
21 10571 
Stor 001306 
1236 
3173555 
:1 1057 
fle Brey 
ieee 


1540 


Ger ar atte 








; 173672 
3173674 

33 

33 

31 

31 

31 

17371 
fable Tosee 
; 173720 


JO3 
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EHPB Se, ASSTAOR 


BNE ge 
CMPB #1, SOLE 


BNE SNOREQ 
: GET DATA BLOCK 
‘ MOV ae2,R4 


BIC #140000 , R4 
CMPB = (R4) +, (R4) + 


Sen Be, GET! 


me ee wee ee ee 


;DATA FIELD LENGTH 
;MASK OFF S,F BITS 


FR Be 


TST R3 ;CHECK DATA FIELD CRC 
STB (R3) j CHECK CODE IN LOC 0 
NOT PROGRAM LOAD 
IMP a8 : TRANSFER TO SECONDARY PGM 
: GET A BLOCK AND COMPUTE CRC 
eT: 
GET1: 
STB BL) i18 DEVICE DONE YET 
BIC SSSTRIP,(R1) | ;NO STRIP SYNC 
MOVE = 2(R1), (RO) STORE IT 
. CRC CALCULATION ROUTINE 
Po. Y=120001 ;CRC-16 POLYNOMIAL 
, MOV 88. ,RS ;BYTE LENGTH 
MOVE  (RO)+,R2 ; TER TO ADD TO CRC 
CRCLOP: CLC icles CARRY 
ROR 3 Ai blew PARTIAL 
is Eten 


L10: Boe 


Lle 
Lil: MOV @POLY,-(SP) 


T BIT 
SHIFT TER 
NEXT an 
;POLY TO STACK 


—— eee SS ——eeEeEeEeE—eEeEeEeEeE——eEeEeEEEee 


ee e+e 


a rr ee ee ee 


a a ee i eee we a ee eee. ee ee - ee oe _— 


ee ee Oe ee ee ee ee Ce 


KO3 
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BE = Bac Ps NST POC ARO PARTIAL 
173732 052603 BIS (SP)+,R3 sPOLY XOR PARTIAL 
sera 005305 Lie: DEC RS op NT BIT COUNT 
ae fires eegrrery cour 


3173722 120001 






i 173744 000207 RTS PC TURN 
iss : SECONDARY PROGRAM REQEST MSG 

1565 .BYTE S$SYN, SSYN, SSYN, SSYN 

1567 -BYTE SDLE,4,0,0,0,1 

lee 

1570 : 173760 .BYTE 55,120 

1e7) 173762 001010 -AVTE \e Aap SEC, Pon CODE 
1873 173764 000001 , ut TAOR ;STATION AOOR 

125¢ 173766 030242 : STADR=1 

1576 ; NOTE: NODEV AD DEVTAB wit BE IN THIS ORDER 
1577 : DO NOT SEPARATE THEM 

1259 

1 : EVEN 

1580 003770 122243 ;173770 122243 NODEV: cope (R2)+,-(R3) SINC PTR-DEC CNT 
1581 003772 00002 ;173772 o00002 RTI RETURN FROM TRAP 
1583 31 R : NO OF MSG-USE JUNK AS PADS 
1 003774 007407 Neva 007407 Bev Tae: -BYTE 7 anes =11 

1585 : ‘BYTE 17 :DH-11 

1586 003776 €END.YC: 

1587 003776 003407 ;173776 003407 -BYTE 7 ;D0-11 

1588 : "BYTE 7 :DU-11 

1589 174000 END: 

1590 : 173400 .END = STARTI 


re cer - ere eS SS 
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18-DEC-74 11:59 PAGE 1 


mis CODE IS TO . BLASTED INTO PROMS ON THE BM873-YD BOARD. 
. ROSENBERG OCTOBER 


oY one DAVID 
; REGISTER ROE NITI 


ae PURPOSE ue 


;SYMBOL DEFINITIONS 


‘a 


5 
5 
Pee a7 


slice POINTER CRE GLETER 8 


cH REGISTER 


R7) 


1974 


f 
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ROM CONTENTS TABLES 


ies iBNee3-¥D.PL aut ton 


ewe eewews we 
b= b—- B= hb pe p= 





a5 Sek 


© Sees Se ee Stes Sees es ee ewe eererces 
Be ee es RB ee pe ee fe Bt fe bo Bee 
oOo 
¥ 
a 


3 


Bee me pe 
be pe 


eo 


pasveswans ba Rees BBERRE Be 


“ 
ee 





1681 OO40S6 042701 042701 
ie Beef ee 


eepeke 
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ae 
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(POP =11) Fee BORO BOOTS TROP nee Barton AAT 2 MACY LI 27(657) 18-DEC-74 11:59 PAGE 3 


= 173000 ;SET ROM ORIGIN TO 77 
~=RONORG iBha7S-vo OCCUPIES 773000-773777 
BUTONI: BIT asSWR, #BITO ;1S RIGHTMOST BIT ON? 
BNE § LOWBIT ; IF rs BIT IS ON, BRANCH 
MOV asSWR , PC ;JUMP TO THE ADORESS IN THE SWITCH REGISTER 


;WITHOUT HAVING TOUCHED ANY OF RO - R6 


BUTON3: MOVB (PC),RY “RY = 1 JoICA S oR] BUTTON #3 WAS PRESSED 
Rl SET U UNI 
CLR RS i CLEAR “LOG SWITCH REGISTER” 
BR TCBOOT 00 A DEFAULT BOOT STRAP FROM DECTAPE 
WORD  ROMORG,PR7 
LOWBIT: MOV JSSWR, RI ;R1 IS A COPY OF THE SWITCH REGISTER 
Ri »LEFT-AL FIELD IN RIGHT BYTE © 
Cape #16%20,R1 ite Tae USN ie on Fe 
BLOS | UNITNO TE 1S ig OR 17, BRANCH 
CMPB 40 s«83#20,R1 C Phe SPeeD 0, 1, OR 2? 


UNI TNO: 


a BBE EP I 8 "ONT ROMER = 0 


UNIT NUMBER TO BITS 0-2 
HS PHU FE TER TST pee 
: SWITCH REGISTER, AND THEN JUMP INTO’ THE ROM CODE AT THIS POINT. 
ate #8tC7,R1 ; ISOLATE UNIT NUMBER IN RI 
MOV = 8SWR,RS ;RS IS NOW THE “LOGICAL SWITCH REGISTER” 
if in DURST oli SeBVOP ot i SER 
eo shige ie ak 4 ” OTHERNTSE, OPAL THROUGH “THE tee 


NO3 
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1683 ; BNE? a-YR Pil oer ABe BRO Th AB BNR OB ime OR AGT eRe SO" VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 4 


1693 : 177344 TCWC = 177344 ;TC11 DECTAPE WORD COUNT REGISTER 
1694 : 000001 T : 1 *TC11 “GO” BIT 
1695 : T = 1#2 -TC1l * CK FUNCTION 
i ‘TEL “test Oates FRET OW 
1698 : 004000 TCREV = 4000 i HOVE DEC TAPE IN REVERSE DIRECTION 
1 - BOOTSTRAP (FROM DECTAPE) POROMETERS 
; 000400 TCBWOC = ipBee "Bes COUNT FOR CONDARY BOOTSTRAP 
i : 000000 TCBEND = 0 ‘WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK) 
1 . (TO DECTAPE)- PARAMETERS 
1 ; 70000 TCDMOC = ipbbere : COUNT FOR THE CORE DUMP TO DEC“APE 
ne : S000! TCDEND = 1 ‘WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK) 
: RAL (BOOTSTRAP AND ) DECTAPE TER 
1708 ; 000024 TCRTRY = ings « NUMBER of Re tates IN chee OF ERROR 
i7i2 Sioa ait TCBOOT: MOV #<TCBEND#TCREV>! TCREAD!TCGO,RO ;SET UP DATA-TRANSFER COMMAND 
i715 1 its 1 MOV #-TCBWDC, R2 sSET WORD COUNT TO 256 (512 BYTES) 
i715 Aio709 ites aie MOV #<(1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND 
1717 000301 000301 Ri :BRING UNIT NTO THE LEFT BYTE 
i Geos irae peuigs =—BIe LAR AUT ONY MBER INTO BOG|TTONING. Cohnany | 
012701 012701 TCSTRT: MOV #TCWC,R1 ‘Ri NOW POINTS TO TC11 WORD COUNT REGISTER 
TCLOOP: MOV 8TCRTRY, SP s INITIALIZE RETRY COUNT IN SP . 


om 


ph TgRser pean WIE SIMEFINGTE RETRY" IS ENABLED 
ce, Tomer RENE FET CAT IST OETE cpenartn 





Sees 


Se Se SO SS SS SF SS SF SS Ss SF SF SF SS SESE SESS SS SFE SE SE Ss SESS SS SESS Se weseeewe 
b= b= bb bb bb bb = bb bb 0 bP 0 bb pe ee 


NIFEREE LHS EGS RARBR ERG SHSRER 


POR AD AD AT Np INNS 
SSRI ET a BIT 


en ee ee ee ae ee ee ee 


NIFEREE LEE EGS RERSRERVS SHSKER 


1 
1 

1 

1 

1 

1 

1 

: 

1 ; TCLOOP iH Rig « TNE ae 86 TRY AGAIN 

1 Gouo0s TCRSET: PR cer °S Ne FOR NEXT TRY 
1 10341 MOV R3,-(R1) i INITIATE bectest POSIONING OPERATION 

{ 1o3a7e meth i (Ri oy ee Cette ance IS DETECTED 

rl 1 TST (R1)+ : MAKE ie BENT TO THE WORD COUNT REGISTER 
i 008761 TST -4(R1) "IS THE ERROR “ENOZONE™? 

i 10211 Lonske HORST OAD? iar MORO COUNT FOR DATI-TRANSFER 

1 010041 010041 nov , (RL) 3IN tA T IA-TRANOFER OPERATION 
174] 1opare 173196 tops, TOME ee ene ‘LOOP UNTIL THE “DONE™ BIT SETS 

1742 Apesze 73 bosret TS (R1)+ itger AN TEheon OP ETER? 


a - - 


ame ee convents trues 
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iM vrco.no ‘cubed — 


TCSTOP TF NOT 
sPeo iw TION ZERe 


TCSTOP : vt a WONT GO ANTEMERE 





et Bo = pe > be mb p= be Bb = be 


2 bt bt Bt ae Be ts Pm be Be Bb be Pe be eb pe pe eb Ome Oe 
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; BNB73- - KLIO (PDP-11) WORD BOOTSTRAP ROM VERSION 2(17) MACYL1 27(657) 18-DEC-74 11:59 PAGE S 
+ ore73-¥0.P 1A DEC TAPE BOOTS AND DUMP ROUTINES | 


pois o1one 3173818 910037 TCOUNP: ay RO,@eROTOR7 =; SAVE RO IN POP=11 MEMORY LOCATION 40 


OO4e22 OO00Ne ; 173222 TCCONT ;BRANCH AROUND REQUIRED INTERRUPT VECTOR 
OO¥22e4 173000 ; 173224 -WORD ROMORG,PR7 
OO42e6 OOOS40 ; 173226 


ate 
ii 
Ve 
es 


PC {USE _RO_FOR_A NE_RETURN ADORE 
RELAY arene vn sito eee Rees svn } RUT COMMAND 
8-TCDMDC,R2 SET WORD-COUNT TO 28K WORDS 


8<<1-TCDEND> #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND 


TESTRT iGRANCH INTO. DECTAPE ROUTINE. 


Sees 
: 
BE 3% 33g 


Gans 
ce 


he F OWING SUBROUTINE Eo Hoes, '° SAVE THE POP-11 GENERAL REGISTERS 


; THE CALLING SEQUENCE IS AS FOLLOWS: MOV RO, geROTOR7 
; MOV 
; BR REGSAV 
: RETURN HERE 
powess 919137 : 173884 910137 REGSAV: MOV R1,@eROTOR7+2  ;SAVE RI IN MEMOTY LOCATION 42 
ate tito Hee Shiba MOV SROTOR7+4,R1  ;R1 NOW POINTS TO MEMORY LOCATION 44 
10221 31 10221 MOV R2, (R1)+ ; R2 IN MEMORY LOCATION 44 
0321 : *(RL)+ : R3 IN T 
ie! five Gibet |= YRS MEG IR ain taser i 
ist ime pies; |= fay RS BNE IN tena Caan | 
: *(RL)+ : N T 
01 Hee 5 IMP 2(RO) RETURN T CALLING ROUTI 


PRIGSA SSSI AIOE BIS SAN IewLP TERE MU Mae 


Se a ee ee 


ee re ee 


et ee Ce 


DO4 
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a3 





BUTON2: aR ioc) 6 Pe iat ca Sulton R riot as WAS PRESSED 


Ri 


‘Er Bae 
=m oO 


MOV &<RPREAD#4O0> ! <RPBSCT#10> , RO 
MOV #-RPBHOC , Re 
MOV 8<RPBFMT#4O000> ! <RPBTRK#2000> ! RPSCYL , R3 


BAPCS RI ET Alt ro tHe LonesT AOORESS USED BY THE RHLI 


RPSTRT: 


1800 
180 ; l 76700 ; 11/RPO4 REGISTER 1 
B02 aoe peat 3 10 mit 
1803 ; 00 . 6 ; RH11 S REGISTER 
 — tg Ba | eH ) 
1B0E : < = 15 RHI pen FMT22) 
1807 : RPDC ss 4 : RH11 REGIS 
1809 : RP T14 IT IN RPCS 
1810 . - Btri3 me ty pe, BIT IN RPCS! 
1811 : RPDVA = BIT1) Bora) it T IN 
Acai ee: BG fi 
14 : > tle js iT at 
B16 ; ea s 21 ; READ-IN PRESET 
° = 
a mesa 
; RPOFMT = 0 BOOTSTRAP FORMAT (0 = 18-BIT WORDS: 2 = 16- 16-BIT 17 WORDS) 
5 J = ; 
BE: = Bese 
; = 
; RPBSCT = 0 ‘BOOTSTRAP SECTOR NUMBER 
; RPDFMT = 0 DUMP FORMAT (0 = 18-B1T WORDS: a = 16-BIT WORDS) 
RPOUDC = ee oe Soe F eel tO THE RPOY 
; Ie ccnebune "Tent Meek OF THE CYLINDER 
; RPDTRK s to1 « obo Zcct 
H T s -)>7? debe 31 ee ee 
hisooe 
005001 
ea 


LLL LL Lb tatatatatatatatatatad tatatatatat dated stetetetes ee 


ceric: Es 


pat a Be be = be es ee Pes bes be 


eras BS 
bes 
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Lada al set a abba task 


eh te Oe be Oe oe ee 


REIS 4 


EERE RE 


Bees 


bh hm BS Re hs be be Be Bo a be 


SRP RENE ETERS iti b 
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eae ass 
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=> 
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i fre73-¥0.PL1 
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geese | 
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be ee et b= Be be bs bb Be be be b= be bb be = ee Ba i en Be bs be te em Om me Be ee ee bee Bae fee ee PF Pe fee Be es 


BSS SSERED DRA Tadaannoahae SeReRA SSMS ORRIDRAITEOEG | 
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RHI T/RPOM BOOTSTRAR ARO DUR ROUTINE 


gona RPLOOP: RESET 


Ree ees =: 
: 


eras ERREECRE 33 


y - ee 


rn 


tans b- fone Be ee 





ef 


BIC 


= 3 53 


I 


S 


wo 
ee 
oO 


SA Sas 


tm tn 


RO 

Rte sp 

SP, RPCS2(R1) 
SRPOVA, (R1) 


BRDPRST,, (RLD+ 


R3, SP 
#¢01777,SP 
SP, RPDC-2(R1) 


R3 


VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 7 


;RESET IN CASE OF RETRY 
lt ME NP? 


; TELL THE RH11 THE UNIT NUMBER 


;TRY TO SEIZE THIS RPOY UNIT 


SBE A CREAONIN PRESET” FUNCTION 


iTSOLATE TE CYLINOER MUMGER 


; TELL THE RPOY THE CYLINDER NUMBER 


THE FORMAT BIT AND NUMBER INTO SP 
IF 20 SECTOR (18-BIT WORDS) FORMAT 


RPCONT 
SRPFMT, RPOF-2(R15 ; sESTABLISH 22 SECTOR (16-BIT WORDS) FORMAT 


; RIGHT ALIGN THE TRACK 
NUMBER IN THE LEFT BYTE 


to R 
RO, SP ADT ie Sec Toe NIMBER INTO THE RIGHT BYTE 
ep ; THE sector NUMBER IN 
THE RIGHT BYTE 
SP,RPDA-2(R1)  ;TELL THE RH11 THE TRACK AND SECTOR NUMBERS 
R2, (R1) ;TELL THE RH11 THE WORD COUN 
: Rea Pe nt FUNCT Fr INTO Sp 
Es (RL) Mie feo! | oon 
(RI) Tes i 
SRPTRE! RPMCPE, riba est Pon BHLT arte 
SRPATA!RPERR, vp noe eT FOR ORO RPE ERROR StS. 
RPLOOP FOR RETRY 
8RPREAD , SP i Ihs THE ORRe FUNCT ION SE TON BS NORMAL 
TCST iI NO HALT INSTRUCTION 
,ae0 SDbOSIE™ READ 1 INTO LOCATION ZERO? 
GOTOO :IF SO, BRANCH TO LOCATION ZERO 


b— b+ = bs BH hb bs 2 b= be bee 


WOOO 00000 


ee 
NOU £UWITUEO 


s 
bebe be ~~ 
Selene | 
a) 
— 





HALT 


FOY 


;"000240" WAS NOT READ INTO LOCATION ZERO 
GOTOO BRANCH TO LOCATION ZERO 
RO, @8ROTOR7 ;SAVE RO IN POP-11 MEMORY LOCATION “ROTOR7™ 

USE_RO_FOR A SUBROUTINE NE RETURN ADDRESS 

PERS, ae ieee t8, ie REGISTER SAVING” SUBROUTINE 
#-RPOWDC , R2 
&#<RPDFMT#40000> ! <RPDTRK#2000> !RPOCYL ,R3 
RPSTRT 


GO4 
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1318 :BNE7S-YD.PLL pe veee Rec reter a a | i aaaaa 2(17) MACY11 27(657) 18-DEC-74 oo PAGE 8 
1 

i Sooosa Bre12=0000 ISPaE Ne GeTiean CONSECUTIVE ofesres 

: ; 000004 DTEMAX=4 MUM NUMBER OF DTE20’S ON ONE PDP-11 


OT SbeerFic 10/11 INTERFACE RAN LOCATIONS ARO REGISTERS. 


; THE FIRST AS REGISTERS ARE NOT eee Bee "INIT" (cE CASE THEY ARE IN RAMS 


se SS 


ees 






Se HSee IRR S BESO oS 


: certs 1 =§ vee a Pee poate 
: 000015 TOLBC=16 TOL1 meee 0016) 
: pores TB e=se :1Q16 Rett ie oe 
: TOLODT=24 TO10 POPI1 DA (ADORESS XXXX24 ) 
; TOLIDT=26 sTOU POP11 DA (ADORESS XXXX26 ) 


apie ; THE LAST 4 REGISTERS ARE INITIALIZED oY “INIT" (BECAUSE THEY ARE IN FLIP-FLOPS 
pea ina ri igs 
TATUS=34 11 brn WORD (ADORE 
DIAG3=36 TI (ADORE 
; THE FOLLOWING ARE THE ADDRESSES OF THE DTE20 INTERRUPT VECTORS 


brelv=770 LINTERRUPT VECTOR FOR DTESO 82 
BYEIva=ve0 RABE MEETOR FS BTeSD 


; BIT ASSIGNMENTS FOR VARIOUS DTE20 REGISTERS USED BY THIS ROM CODE 


so ie He 


;BIT ASSIGNMENTS FOR TOLOBC 
INTLI=BIT1S ;SET DONE AND INTERRUPT BOTH 10 AND 11 
;BIT ASSIGNMENTS FOR TO11BC 


7 fies TREE BA eres | 


Se saa tas AD halal al eR J 





+d = +o b+ o-oo b= & +6 bb OB Fb b= O— Ob b= b= 8 bb 0 b= = 0 0 b= Pb = be bb bP Ps PP 


8 


-) 
~ = 


SER ERR Ctl: Re RER pS 


Bes 


BBS 


SISSIES 


WONITW CWO 


ee 


HO4 


1-DZBND-J Petit §/ £g63) 2-MAY-77 11:46 PAGE 4S 
ROM CONTENTS 


;8N873-YD 10 (POP-11) 2S& WORD BOOTSTRAP VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 9 
;BM873-YD.P11 pre20 DEVICE REGISTER AND BIT DEFINITIONS 


; 000100 ORESET=BIT6 pore Se Oe ee eer 


go wdB ESURPIRRER'O® OU nO 
a RI a be 


;BIT ASSIGNMENTS FOR DIAG3 (WRITE) 
COO=B81T4 CLEAR DUPE AND DURE ERROR FLAGS 


nealto IGHPSME ree 80-i0" dre TsrER 


;BIT ASSIGNMENTS FOR STATUS (WRITE) 


ero pate 
iS thet PoP 1i"s TS THE -11) 


‘ Ne Te i ena DOORBELL (INTERRUPTS THE -10) 
aa 7 

LL INT 

sd HF earn 


;BIT ASSIGNMENTS FOR STATUS (READ) 


we DE BUS ERROR) 
pel; s ag SSDS 
“one MEMORY 
eh wie IS RINGING 
01 iste 
CT 


‘ é nee ed 
‘28170 ‘OTEsO nel acts ERRUPTS (10 REAL oR SRE ENAG 


T ~11) ARE ENABLED 


444 
=o 





444444 
= b— be — 
O~nmwroul 
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Scere 
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;8N873-YD - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) THe Bae 27(657) 18-DEC-74 11:59 PAGE 1 
;BN873-YD.P11 PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS T ={i 


THE FOLLOWING IS THE PROCEDURE WHICH THE oe EXECUTES IN ORDER 
TO DUMP AND/OR BOOTSTRAP THE POP-11 THROUGH THE DTE20: 


P CLEAR THE OND TSRIIBECLLIPTE cP TBLT ELADLOPPILDER) neste 

2. WAIT TO SEE PDP-11 POWER FAIL (AC LOW = TRUE) - CONI [DEADII) = 1 

3. WAIT TO SEE POP-11 POWER RECOVER (AC LOW = FALSE) - CONI [DEADI1] = 0 

4. WAIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR THE RELOAD -11 BUTTON 
- CONO [CR11B) 


S. SET BYTE COUNTER TO A SPECIAL CODE (1365 OCTAL) - DATAO (1365) 
6. RING POP-11'S DOORBELL - CONO[T01108) 


. WAIT aT L L et ene Tot ibel eettnce zekoe OFF BY THE -11 


8. ENABLE THE DTE20 TO USE PI 0 INTERRUPTS 
(I.E. SET CONO[PILDEN!PIOENB)). 


9. SET UP THE TO-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.5K. 


10. SET UP THE BYTE COUNTER FOR THE FIRST 3.5K, INDICATING 
“INTERRUPT -10 ONLY” - DATAO (1000) 


11. WAIT FOR “TO-10 DONE” OR “TO-10 ERROR” - CONI [TOLOON! TOLER) 


12. NOTE_WHETHER Ms on WAS AN ERROR io | i oe AND THEN TURN OFF 
TO100N AND TOLOER - 010). IF ERRO®, GO TO STEP 17. 


13. IF END OF 28K, GO TO STEP 17. 
14. SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.5K. 
1S. SET UP THE BYTE COUNTER THE NEXT F SK INDICATI 


RE TT aR ett HiE Pe 


16. GO TO STEP 11. 


aS 


ge 
_ 
at 
-— 1 
—— 


AL 


BS 


= 
or 
- 


PRRE REM tits 


Turururururorfornoforuforururorurerurururorufororurury 
a ae ae ee ee ee ee he ee ee ee he ee 
Re Bw Non con OS SNR PORES 


me eee +e oe ee + ee. ee - 


ne a ee a ee ees -_—— --— 
- — = a re ee a ee ee ee Ee eo See ee ee = 


uv 
aoe” conTente takes 2-MAY-77 11:46 PAGE 47 


ERB run rlRABA LAER AEROS RE BIL LES? ERE TY st rae 


ee ero Se AL hy RE 


18. RING THE POP-11’S pages -  CONO [T01108) 
19. WAIT FOR EITHER T = = 0), 
OR ona on (Gon 701008) = 


ee: ae LE gage 
fete c ae ene 1G BF IDE ru 


21. IF TOLIDB WENT OFF, WAIT F R TO-11 DONE” OR “TO-11 ERROR” 
CONI [TO11ON!T011 


22. NOTE WHETHER THERE WAS AN ERROR - CONI [TOLIER) 
23. TURN Ree oe RTE AND RING THE POP-11°S DOORBELL 


24. WAIT FOR EINER TO1108 TO GO OFF Cont CTO4s08) = 0), 
OR TOLO0B TO COME ON (CONI[TO1008) = 


1 BSI TT DE 


RCERGBLTIG Grad Bde Sng. “u0 SHULD Ste 


26. T0108 ore Ot Me FIRST WORD Ie hronitten jes MA. * 


BIT PATTERN O00240), AND THE POp-11 Js "PELTED AT LOGATION 173766. 


_- +O ee ee eC C—O Ce ee - 


tar ee — se eee i ee ee ee 


KO4 
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BER ak PTET NG TD FR 7 se es re 
ee eee RSA, LuTo ize TO STORE pTEzD Recs. 
| a8 ; sop TOERTER HERE wel Te ate PreSees WUTTON @H BOOTSTRAP INTTIAYED 
gle 919037 ; : 919037 BUTONY: ov RO, SRoroR? THRE RO INS hh MEMORY LOCATION “ROTOR?” 
He es Be es ey, OU UR SLA 
si Bes Si ites mn ete tine ma 
See ae om 
ei 1 ies MOV —«#PR7" (RS) tSET UP PRIORITY FOR NON-EX-MEM TRAP 
cig o12702 He wreeas-oresiz,2— 
1 31 PC, (RS) i STORE ADDRESS FOR NON-EX-MEM TRAP 
; ee Reteerz, Re is Bis FO THE NEXT DTE2O 
tae a Hf. samuel “ORE HEE HE SPP bore 
73610 


tifoaccrer, pc) {eHeGk FBn"A ode C1368) FROM THE POP=10 


; INDICATING THAT IT WANTS TO BOOTSTRAP THE -11 





~“SSECEH LORE SEURRPONSA BSS 


ee = — 





001365 ; 173620 l 

: NOTE rat AT THIS “tae THE ADDRESS OF THE DEVICE REGISTER 
: BLOCK FOR = 4, AND THAT SP = 

i} is 

31 I RO, ( 

:f 1 MOV RY: 

:1 rl MOV R3,- 

:1 10145 nov, he R : STOR a 

347 1 , hov Mik BE F ihe TE2O REGISTERS 

i} 7$ Nov Feat (RO)+ , THE ext STER IN CORE 

: . CMP WeDTERecee>sDTECOR RO |S ee FFA ened T? 


rurvrururururururururororurururerururulururvrurururururururu 





160 
73ec0 101374 BHI 7$ ; LOOP om, WE HAVE FINISHED 


ee ee Ce tie ee 


oS pete | MACY11 27(663) 
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2181 b10201 : 173652 010201 
cig) Giese hoo i ree 

1 1 33 1 
2185 000100 ; 173662 100 
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ae 173664 
si He 
2190 31 
2191 31 
elz + 173674 
el 31 
els 31 
2195 31 
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ee ee 
2139 2 000400 5173716 
se Bele Bee 117 
2202 100 31 100 
ea is ith ape 
Bu itera fines 

it , 
e210 H 

il Hee 13 
ae Hein 
gst 31 

14 :1 il 
A 1S ie 

1 ; 

1 1 
ab ee: ia 
ssed Hee 12762 
ee 317. 100 

31 
317 
soe 173776 000115 





me tt es ae ae ee ee ee ee eee 


LOY 


2-MAY-77 11:46 PAGE 49 


1S: 


12S: 


- END 


LA ATE Pe EN HiRes 


NOV R2,R1 Rl = DTE20 DEVICE REGISTER BLOCK 
ADO sO tAGe, R1 , 
MOV 8ORESET, (R1)+ D0 A “DIAGNOSTIC CLEAR” OF THE DTE20, 


; THE ABOVE OPERATION IS NECESSARY TO CLEAR THE “BYTE COUNT LOADED” FLAG 
i, fe STMUL TANEOUSLY TO TURN OFF orf? RINGING A" ict 

CLR TOIOAD (Re) ;START whiting -{1 AEROnY 0 THE -10. 

BIT 8TO1108,(R1) | ;HAS THE -10 RUNG THE -11’S DOORBELL? 


BEQ 6$ jLQ0P TIL IT HAS. 
T SOUPE ! DURE! NUPE , OTAG3( ;"FATAL” ERROR? 


fouooe, «ki» SIGNAL “FAYAL” ERROR TO THE POP-10 


FOV 
How SORESET, piacecrei OuE Ee i T BETER BoccTaLe POP-11 
Me 


MORY PARITY RF “MEM ERROR, AND ALSO TURN OFF 
TO11AD(R2) ;START INPUTTING AT LOCATION 0 
MOV #INT1O! <<-DTEWDC)87777>, TOLIBC(R2) READ IN 256 WORDS 


BIT 8T01108, (R1) ;HAS THE -10 RUNG THE -11’S DOORBELL? 


aif sgerniscaty “ gor uNTHS the TRANSMISSION FINISHED? 


Se HER MTOLLoWe IswrT ON tO) 

CMP #000240, (RS) cK FOR BI INL ATION’ Z 
BEQ 9S tied A “NOP” IT IS AN 
MOV #701008, (R1) iRYGHAC THE ~10 THAT THERE WAS AN 


5 ee EITHER “TOLER” 


‘ois ON, » PR BECAUSE T ne bt Pate RERO INTO LOCA ATION N ZERO Wash 2 sgoae4o".. 


JMP (RS) ; JUMP TO LOCATION ZERO 


ee ee 


_ MAINDEC-11-DZBND-J MAC 
OZBND.P1 


l ROM CONTENTS 
2231 O0SO00 MAP. YF: 
2232 ; THE FOLLOWING IS A R TI 
eos fe 
5 ? ;BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 1 
38 : TITLE PAGE 
2239 BM873F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 
ssu0 COPYRIGHT (C) 1975 DIGITAL EQUIPMENT CORPORATION 
cove ALL RIGHTS RESERVED 


PARSER BARRA Gis uta aga nace peo: 


MO4 


Y11 27(663) 2-MAY-77 11:46 PAGE SO 
TABLES 


THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YF BOARD 


MODULE : BM873F 

DATE 17-JUN-75 

AUTHOR TOM PORCHER 
ENABLE ABS, AMA 


: 
z 
S 


; STaTVs REGISTER 
°F TCH REGISTER 
;PRIORITY 0 

PRi=1 ;PRIORITY 1 

1 =2#40 ;PRIORITY § 

;PR oR TY 
;PR TY L4 

PRS=S ;PRIORITY LS 

PR&=6#40 sPRIORITY LEVEL 6 
sPRIORITY LEVEL 7 





_ MAINDEC-11-DZBMD-J 
| DZBMD.P11 


a 


GE SRRUERSRSuUMDTOROSSRORESOR | 


yun 
WOnNMUIE WHO 


BROSRE SUSAN 


ae 


ROM CONTENTS TABLES 


;BM873F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 


me ee ee a eee + 


NO4 


MACY11 27(663) 2-MAY-77 11:46 PAGE Sl 


MACY11 27(657) 22-AUG-75 10:30 PAGE 1 


; ; DIRECTIVE FUNCTION CODES 


, 000001 r.DTE=1. 


; 


aes 


oe 


; 


SSSSSBSESBEEBESESBBBSBBBREERE ~” RRRRRRRRRAAAAA 





pat 
ete 
Re 


;DTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS 


DTE FUNCTION CODES (LOW ORDER BY BYTE) 


TOE oye 


IT ty rT TON 


I fr F N FUNCT on 
‘Borie Hie § ibe Fe FUNCTION 


y 
pe 
ee 
KLW=13 iD I HE kt See FUNC FUNCTION 13) 
KLX=14 ; CUTE (FUNC (FUNCTION 14) 
=15 IVI (FUNCTION 15) 
POP=16 *PRIVILEDGED DEPOSIT (FUNCTION 1 B} 
CRASH CODES 
ILD=1 TLL EGA. DIRECTIVE 
IDI *TLLEGAL DTE INTERRUPT 
OT=4 a TRAP 
RE iRE NST TION TRAP 
TRP=? ; TRAP NSTRUCTION TRAP 
ZS * TRAP 
unt sti 1 Re (UNKNOWN TRAP) 
NPF=13 TR a Tren CAN’T EXECUTE BOOT PROTOCOL 
pres 14 ;PROT (PRIMARY) BROK 
rasie i 
= 
[Pos 1? 


Heat es FM hox ose 
; T Nt TASK 


a a = ete 


-—-- - 





rr ET LL TL et A A Re em mae ee = SR We Se eae Re me 


BOS 


MAT -11-OZBND-J Yi (663) 2-MAY-77 11:46 PAGE Se 
Doro. ll ROM CONTENTS test 


oe C5 lee 


Petit ii BRRERPRRRR ata aa call unbaty 





;BNG73F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI11 27(657) 22-AUG-75 10:30 PRGE | 


eee ee ee ee ee ee ee ee ee ee eter ee ee oe 


GENERAL PROCESSOR DEFINITIONS 
;PROCESSOR PRIORITY 7 


OTE2O REGISTER DEFINITIONS 


Reser Stats waren Cowicrs Mita PRovoce sPec 


POM® 200-200-012-00 


- 2-2 
* + 


2332 








C WORD 3 
EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS) 
DTE DEFINITIONS 


REGISTER BIT DEFINITIONS 


TENAD! DEFINITIONS 


aS reo 1 al 


TOLIBC DEFINITIONS 


ewe yee 
O11 -TO 11 BYTE MODE 





+ 
rrueaee 


ee 


ee eee 


a ee SSS eee me oO CO —- -- e- OS ss ee er- --—-—-- ror zr —- --—o—-—~ - -- ce; er -- ene 
_~ —_ _ _ — _ 


manners § 


ve ee ee 


RAPT REA ARO ONES 


COS 


MACY11 27(663) 2-MAY-77 11:46 PAGE S3 
ABLES 


ROM CONTENTS T 
;BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 


+ 
a 
he ¢ - 
th 
ye 
ry - 
—-ro ? ) 
: > 
" es) 
-— 
i 


SE Rt MiMi Rt ete tee ee eh ee Le ee 1) 


DIAG! DEFINITIONS 


;KL CLOCK ERROR STOP 
; RUN 


ebosrr OR EXAMINE MAJOR STATE 


iDlaahobe 10/11 Tnrenrace 


+++? 





ean 12¢ 
moe ITCH 
: : IC COMMAND START 
DIAG FUNCTIONS 


‘TERS By 1 
st wie LEAVES THE 


QUSLY SY FUNCTIONS LOBRR, LOBRL 


ee ee ee 


22-AUG-75 10:30 PAGE 1 


OOM at Ree 
: G.oCk IN HT F e WAIT. 
-CECLK=04#1 +] EBOX CLOCK IF THE EBOX 


ee he UNE 
Seer a: i OF THE CLOCKS. THE NUMBER 


MASTER RESET STATE 
RESET STATE. RUNNING THE CLOCK WHILE IN THIS 
010000 a RUN FLOP. MAKE THE MICRO CODE GO TO 
1 -SETRN=1 141 ; Ow TED INSTRUCTION EXECUTION 
138p0 Cones aloa toe nnn ai on ag 1 Sepdlpeeaelcealind 
14000 . IRLTC=19#{00C ; UNLATCH 3 1R°oxo LoAO FROM THE AD. 
15000 -DRLTC=158100 ‘ ‘UNLATCH THE Aan REC 1s Gite TaD ALLOW IT TO LOAD FROM THE 


DOS 


Ao plete MACY1! 27(663) 2-MAY-77 11:46 PAGE S4 
OZBMO.P ROM CONTENTS TABLES 


;BMG73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 1 


CLOCK LOAD FUNCTIONS 


042000 LOA TS OF THE 8 BIT 
aa 


043000 a ace g Dt ne BURST CTR. 
TE SELECT 


044000 ire qi OO me 


cE eer IE 1 72 
10 “4 


it UNDEF 
o4S000 oorseés1909 LOAD me REGISTER WHICH CONTROLS THE EBOX CLOCK 


046000 el Teaser CKING ENABLE REGISTER. ~ 
Pleats Sewers 


: eee eral PARITY 


047000 scan Seek FTE LOAD THe ENAGLE/DISABLE FUNCTION REGISTER 


ane RR TORERSBRIOPOR SRS UETEL TZ © 


; FUNCTION 
; 332 DISABLE cm re Ree TO : 
ie Y Peat a 
; ; FAIL UCODE TRAP 
: FUNCT ae Ch rg tran Shror 
; FIM yon 6 


EQS 


sh eS | MACY11 27(663) @-MAY-77 11:46 PAGE SS 
OZBMD.P ROM CONTENTS TABLES . 


;BMG73F - KLIO (POP-11) TSTRAP RSION 3(23) MACY11 27(657) 22-AUG- 
su5e EoirhOL. RA Low FuRET IONS . eS wee Te Ss 
3477 , os7oo0 ‘LCRMI=S7s BUS 
tes : af 
2480 : 3e0-e3 = 
= : eo ch 
eis * AG ae es 
s : 2 EB 
Suge : OSS000 .LCRM=Sé#i0 “"" 508-11 40-43 
5489 s14=17 44-47 
a : EEE 
5493 os4000 . LCRM4=S4#10 08 sb 
ous . 310 be 
ois . ity ri 
Sug? 20 
2498 : : 
e439 : iss 7e 
5500 . 74 
2501 ; 536 2 
So55 : 053000 .LCRMS=S3#1000 ;01 DISP 
ata se000 #1000 01-05 CRAM ADORES 00-04 
2505 01 1#1000 CRAM DIAG ADR 05-10 
2507 DRAM LOAD FUNCTIONS 
5609 060000 ’LORM1=60#1000 :12-14 DRAM ADO-02, EVEN ADDRESSES 
15-17 DRAM EVEN 
061000 Lornie=61#) go Ree , O00 ADORESSES 
15-17 DRA 


re ie NEN ADDRESSES 
PARIT ert, Even 


00g (NOTE -- JOS,6 DO NOT EXIST) 
if PaRItY’ fe atic 


a 
a 
8 8 


be er 
WOnNTUES WO 


ase IR, DRAM CONTROL FUNCTIONS 

esee ; S000 ‘DSI0J=65#1 ; CIAL _DECODE OF OPCODES 254, 7xx 
eee ; Pieieabht 1B pes Oat BiB nc OF CODES AND AC’S 
ys] ; 070000 -INICL=70#1000 ; INIT CHANNELS 

eSe8 ; 071000 'WRMBX=71#1000 ;WRITE M-BOX 


a ee 


Z 
~~ 
: 
:) 
~~ 


PEUPRORRIERRNORIRNINNENIINNRPRO RIOR 


“wv 
rr 
— 


eeerer es 








FOS 


2-MAY-77 11:46 PAGE S6 


(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 1 


-MEMRS=76%1000 ;SET KLIO MEM RESET FLOP 


iit 


;READ SPEC FIELD OF C-RAM 


ITH HBS HAT & Ba 


READ A & B FIELD OF D-RAM 


ee 


;NO SOFTWARE MUST PERFORM THIS AS A PART OF 
;MASTER RE CODE 


LORD AR FUNCTION 





+ DaR=77%1000 ;LOAD THE AR FROM EBUS 0-35 
* pcAB1=150#1000 sPC-ADDRESS BREAK REGISTERS 
10¢ J 7 
ag 
An 
DIAG3 DEFINITIONS 
SELECT LEFT 
iB PERT TY ERROR 


o ae 
yal 
tr 
pte 10 BYTE TRANSFER MODE 


DIAG2 DEFINITIONS 


en Ren moore ss Bit ¢ 0 
a: en ones bir § 


ta pire MACY11 27(663) 
| DZBND.P 


ROM CONTENTS TABLES 


SEURUEERTESUCMUSOR“EOE COOTER © 


See Se SF SF OE SF OF OF OFS OE SESE OF SESE SH OF SESS OE S88 es CF wees we ee 


RRR 
ONOUL WO 


ROGRC BRAD BNIs 


os Os OF Oe Oe Os Oe Ot es Oe ee es es ee ee 








CT ee 


GOS 


2-MAY-77 11:46 PAGE S7 
(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 


STAT DEFINITIONS 


370-10 aoe 
-11 INTERRUPT 


T 


7 Baa 

; ee Thins 
Regu ae } TATUS 
; Ces ae FLAG 
; 0-11 TERMINATION FLAG 


os SGomes ea 
4 +: OR RR ees 
“8 _ Beet tesi ae 





’ 
125 ‘PROCESSOR STATUS WORD! 
*PR TAT 
- ;PR f WORDS 
= ;PR 
1 :PR TA 
1 ; PR TAT 
=] ;PR TA 
10214 : PR TA 10 
1isiS i TAT li 
PSuWl2=16 * PROCESSOR TATUS WORD12 


Soe i ll STATUS 


MACY11 27(657) 


) TO 10 
e INATI aa : 


FLAG STATUS 


STATUS 
STATUS 


; ane enon TERN FLRG STATUS 


ll ERROR TERMINATION FLAG STATUS 
DTE20 COMMUNICATION AREA OFFSETTS (WORD NAMES) 


; POINTER To. Gorm ARER OF NEXT PROCESSOR (CIRC LIST) 


22-AUG-75 10:30 PAGE 1 


1-DZBMO-J MACY 1 
ROM CONTENTS 


ee re me 


HOS 


157 <g63) 2-MAY-77 11:46 PAGE SB 


KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 


ss 050 AS DEFINED IN BOOTS FOR USE IN THE 


: SF CONCERT 
bTEFLG=444 SOPERATION COMPLETE FLAG 
DBE cap=uet sERe-t TO POP-i CORPERO. WORD 
OOS DTENTD=Hp EHONTTOR Try OUTPUT. CORPLETE FLAG 


; STATUS DEFINITONS 


ZS PROGRESS OF PROCESSING QUEUE 
000002 TOIP=2 ;TO HIM INDIRECT IN PROGRESS 


22-AUG-75 10:30 PAGE | 





105 


oT cata contents tase 2-MAY-77 11:46 PAGE S9 


70 ;BMG73F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 271657) 22-AUG-75 10:30 PAGE 2 
2672 P ; 
2673 ; 
2574 : DEFINITIONS... 
2675 : 
g7% ; 000040 ROTOR7= 40 ;SAVE RO TO R7 IN 4O TO S6 
2578 : 000130 OTeSAv= 130 ;SAVE FIRST 12 D GISTERS DLYCNT TO TOLIDT 
aa ; , SN LOCATIONS 130-166 
268! : 000012 RETRY= 10. ;D0 10 RETRIES BEFORE HALTING 
2682 . 
2683 ; 173000 ROMORG= 173000 ;ROM STARTS AT 773000 
SoBe : ESTABLISH ROM ORIGIN 
2686 : 
2687 ; 173000 | =ROMORG 


SE 
ae 
a 
ee 


a 


SeseHTERSSS 


SRRABARARE: 
WOnNU £ WHC 


EPRSADADARAMA SSDI 


-DZBMO-J 
ROM CON 








JOS 


rpc to? (BES) 2-MAY-77 11:46 PAGE 60 


:BMB73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 22-AUG-75 10:30 PAGE 3 
; ; EXTERNAL BUTTONS #1, #2, 83 
: BUTTON #1 -- LOAD USING SWITCH REGISTER 


BUTONI: MOV -—«RO,ROTOR7#0 -—»«-; SAVE_RO._IN LOCATION 40 
i} MOV —SWR, RO 5GET SWITCH REGISTER 
:17301 BIT #BITO,RO ;1S LOW-ORDER BIT SET? 
173019 O01 BNE TONX :YES-- LOOK AT CONTENTS 
* 173016 :NO-- sive 


BR GSAV R1-R? IN 42-S6, GO TO ADDRESS IN RO (FROM SWR 
: BUTTON 83 -- LOAD BOOT FROM RX11 FLOPPY DISK 
; 173020 BUTON3: CLR RO ;SAY_LOAD FROM FLOPPY, UNIT 
: 173022 eared Spe BUTONX :GO TO COMMON CODE FOR YN UT TONS 


? REQUIRED POWER-FAIL VECTOR 


3173024 173000 .WORD  ROMORG,PR7 
173026 000340 
: BUTTON #2 -- LOAD BOOT FROM RPOY DISK 
;173030 012700 BUTON2: MOV 881T7,RO ;BIT 7 MEANS LOAD FROM RPO4 
: 173032 000200 
BR BUTONX ;FALL INTO COMMON CODE 
: ROIS nhl Spee, 


t AND CONTAINS ONE OF THE FOLLOW 
: Sa ME RET Bis 

tis Fa el 

} NOTE THAT IF BUTTON #4 IS PRESSED, RS WILL CONTAIN BIT O = 0, BIT 1S = 


BUTONX: ae eke iter Taian ALiGH SPEED FIELD IN LOW BYTE 


BLOS 6=s-«108 ;YES-- UNIT FIELD IS UNIT # TO BOOT FROM 
CMPB 40s 8 3#BIT4,RO ‘IS SPEED 0, 1, OR 2? 
gs IT IS UNIT TO USE 
+ eo NO USE-UNTT 80 
los: SWAB RO GET UNIT @. N LOW BYT 
BIC ##C7,RO ‘TRIM 10 3 BITS 2, | 


KOS 


a plea perl 27(663) 2@-MAY-77 11:46 PAGE 61 
OZBNO.P ROM CONTENTS TABLES 


UNIT # IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7 


2743 
Se RES OS HOST Baar ES PPS BPM, 


; BR RXBOOT = 0 -- BOOT FROM RX11 PLOPeY DISK 


BRERer CED LLCO SSRERERRSR CECE rt Gnen ener nner erm 


MAINDEC-11-DZBMD-J 
DZBMD. 


MACY11 27(663) 


Pil ROM CONTENTS TABLES 


‘gested - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 


Peet Sees os ee ee ese ee es ee ee 





LOS 


2-MAY-77 11:46 PAGE 62 


MACY11 27(657) 
; RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES 

 RXL1 REGISTER DEFINITIONS 

AxEPA= 177170 ;EXTERNAL PAGE AODR OF FLOPPY 


22-AUG-75 10:30 PAGE 4 


Axcss ne FOR CSR 
Be Ae geen 
RANI T= BIT i ; IT 1 
= ag su TI , 
Ss 7 
PENT: : EMPTY Lo 
RXWRIT= 4 : WRITE ¢ OR 
RxXGO= BITO re — 
2 ; MULTI-PURPOSE ofp FER REGISTER 
: PARAMETERS 
RXBTRK= 1. ;BOOTSTRAP FROM TRACK 
RXBSCT= 1. : SECTOR 1 (LOGICAL BLOCK 0) 


arms 59. oye To TRACK 59 


RETRY COUNTER 


% 


: NOTE THAT THE BOOT S WRITTEN IN LOGIC 

: ST at UTTH TRACK Thick Rett x “ie Gore IS tr WRITTEN, 
: SECTORS, NOT I 

3 mee = a WRITE FUNCTION. BIT 1S SET IF WRITE 
RE BP Seeley og ga ove 
: RY -- TA 5S (19 REA OR ITE) 

: RS * WORD DF INITIALIZATION 


MAINDEC-11-DZBMO-J 
OZBMD.P1i1 


MOS 


MACY11 27(663) @-MAY-77 11:46 PAGE 63 


ROM CONTENTS TABLES 


} WERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO 


370 912703 ROOT! oy #RXBTRK#BITS> ! <RXBSCT#BITO> , R3 

73074 005700 TST RO 51S THIS UNIT # 0? 

Bie700 Rov « SARUNIT, RO iNOo- USE UNIT 8 1 

$2700 108: BIS SRREADRKGO,RO ;SET READ FUNCTION IN RO 
: BR —RXSTRT ;FALL INTO START-UP 


Peo fas Gao fot hie Bae en bo fe 
eee 


a a 


G2 
: S 


eee 


a 
ONMU fw 


ohtetepetet ate 


A 
S 


BERET Ease keasnierisisisiiii 


he 


bbe be 
ocVo 


Rosiamnon Bn 
FESSRINS RRB 


pe Bee Re een bes fen Pe pe he be 


ANSE LRERIVE 


Ree 


MACY11 27(663) 


ROM CONTENTS TABLES 


bas b= 
8 
—— 
bt pe 


tb [} b= be 
he 

N58 

— T= 


Sees 


;8M873F - KL1O 


3173110 012706 
17stie 2 
3173114 012701 
3173116 177170 
5173150 005705 
:173159 Qosa06 
3173126 002475 
31731 

3173134 O1 
3173136 1} 
547319 
317314 1 
3173144 005700 
3173146 1004S4 
3173150 110011 
31731S2 105711 
3173iS4 1 
3173156 110261 
31 18 

317316e 105711 
TTA 100376 
aie Les 
31731 

3173174 

31731 l 
7 | 

31 1 
3173204 100745 


NOS 


2-MAY-77 11:46 PAGE 64 


(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 


MACY11 27(657) 


t HERE TO START RX11 ON A TRANSFER, EITHER DUMP OR BOOT 
AXSTRT: MOV RETRY, SP 


WRXEPA+RXCS, RI 
RXRTRY 


! HERE ON ERROR TO RETRY 


: HERE TO PERFORM READ OR WRITE, 


MOV 
; BR 
AXRTRY: I 
T 
loS: RESET 
CLR 
MOV 
20$: BIT 
BEQ 
TST 
BMI 
H BR 
RXPERF: MOVB 
10$: | TSTB 
BPL 
MOVE 
20$: § TSTB 
BPL 
MO 
SWAB 
30$: BIT 
BEQ 
BMI 


RXEHLT 


;CLEAR THE WORLD 


;SET RETRY COUNT 


22-AUG-75 10:30 PAGE 4 


;ADDRESS CONTROL STATUS REGISTER FOR RX11 
;FALL THROUGH RETRY CHECK 


NOs DECREMENT RETRY COUNT 
GIVE UP IF RUN OUT 


;ALWAYS START TRANSFER AT LOCATION ZERO 
;GET START TRACK AND SECTOR 


tWAIT UNTIL READY FOR FUNCTION 
WAIT 


;NOT YET 
3TH 
; YES-- 


3 NO~- 
;SET SEC 


IS WRI 
F 


I 


T 


TE? 


LL SILO BEFORE WRITE 
*NO-- JUST DO FIRST READ 


AS SPECIFIED IN RO 
>DO READ OR WRITE 
i Re aby® 

WAI 


T 
OR 8 


;READY FOR TRACK? 


;RESTORE HIGH TRAC 
ERROR 


Re 
BRXERR!RXDONE, (RL) ;DONE OR 


305 
RXRTRY 


iYES-< GET TRACK # 


? 


;NO-- WAIT 
;YES-- ERROR IN FUNCTION 


K, LOW SECTOR 


; 


et ain 
DZBND.P 






ROOST ePePER ERC Eis. 


3 tees 


T7886 TOowe1 


BR BE 


317321 132711 
ees pine 


ee ee ee 





— ee 


B06 


2-MAY-77 11:46 PAGE 65 


' DISK TRANSFER COMPLETE WITH NO ERRORS 

omg HS A a iy oe 
PXERSL  ePerY SILO 

; READ COMPLETED-- EMPTY SILO 10 anon 

AYENSL: MOV —«-SRXEMPT4RXGO, (RL) ;START EMPTY 


j0S:  BITB  SRXTREQ!RXDONE,(R1) ;READY FOR WORD, OR TRANSFER DONE? 
BR s20S ;BRANCH AROUND VECTOR 

} REQUIRED POWER-FAIL VECTOR 

;, .WORD — ROMORG, PR7 


= Fe. POM as Beet ae potned econ FROM SILO TO MEMORY 
BR 


10S ;WAIT FOR NEXT BYTE 
: SILO EMPTIED-- SEE IF WE ARE DONE WITH BOOTING 
RXRDON : 
$SS=. 
CMPB 0s (R2) +, (R2)+ 
CAP 8256. 42, R4 ;HAVE WE READ ENOUGH? 
RXPERF :NO-- READ 
CLRPC: ae PC ES" 60 TR TOCATION ZERO 
: WRITE COMPLETED-- SEE IF DONE DUMPING 
RXWDON: 
$SS=. 
INC Re 
CMPB seb. , R2 ;THIS LAST SECTOR ON TRACK? 
I 
a es-- Cte see 
ADD 88178!BIT0,Re2 EC TOR l 
10S: CMP #1024. #28. #2,R4 as WE DONE WITH a kK? 


; BR RPL iNO=- FICL SILO ITH NEXT SECTOR 





ae Bit 1-O0ZBND-J 





a nope nan § 


aE 


ES 


rn 
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il 
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o 
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ro 
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MACY11 27(663) 2@-MAY-77 11:46 PAGE 66 
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t WRITE ANOTHER BLOCK-- FILL SILO 
RXFLSL: MOV @RXFILL+RXGO,(R1) ;SET TO FILL SILO 


jos:  BITB — SRXTREQ!RXDONE,(R1) ;READY FOR ANOTHER BYTE? 

tN ne“ bo PERFORM ERITE 
(R4)+,RXDB(RL) $YES-- STORE ANOTHER BYTE IN SILO 
10s ;WAIT UNTIL READY FOR ANOTHER 
} HERE ON ERROR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT 
AXEHLT: MOV SRXRERR#RXGO,(R1) ;00 A READ ERROR REGISTER FUNCTION 
10S: BIT  SRXDONE,(R1) WAIT UNTIL ERROR ASSEMBLED 


oR 


bo i Bs = pe a 


oO 
— 
8 
os 
eS 


BEQ os ee 
MOV AXDB(RL) RO ;GET ERROR REGISTER 
BR HALTED ;HALT AND DISPLAY ERRORS 


— bb bo pe ee ee 


ee ee: 


bee 

om 

~~ 
rt 
es 


START -11 HERE TO DO A DUMP TO RX11 FLOPPY DISK 


NOTE THAT RO-R7 HAVE BEEN SAVED IN 40-S6 
WHEN BUTTON #1 WAS 


RXDUMP : 
MOV &8<RXDTRK#BITS> ! <RXDSCT#BITO> ,R3 


MOV SBITIS!RXWRIT+RXGO,RO ;D0 A WRITE 


Some «= 


an 98 
es 8 


ee me ee ee ee ee 


eee eee eee Ce Cee ee ti 


DO6 


MACY11 27(663) 
ROM CONTENTS TABLES 


2-MAY-77 11:46 PAGE 67 


MAINDEC-11-D0ZBMD-J 


OZBND.P1i 


22-AUG-75 10:30 PAGE S 


: 

= & 

g ® “ie ? 
a 2 2 auaerse® 
Le a § necuey® 
ey & ? 2 = - 
CEE fe. i 6 i weeees 
eave rt ¢ 2 ovedvers 
r “5 glist @ BB BESDEER 
= =a 
ee 


= Hue, zi 





oe 


a rr rr ee ee 8 te ee 


E06 
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.BMG73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 22-AUG-75 10:30 PAGE 6 
: RPOY DISK BOOTSTRAP AND DUMP ROUTINES 

; RPOY REGISTER DEFINITIONS 
176700 APEPR= 176700 ;EXTERNAL PAGE ADDRESS OF RPO REGISTERS 


000000 bpcsi= CTRES ager get FOR CSR * 


RPMCPE = a OTR PARITY ERROR 
RPFUNCS 12 rryserrasei a 1s a 
Reva £ ; WRITE DATA 


Z 
~~ 
on 
| i | 
bo be 


RPGO= BIT P edssten 
Ree (HIGH vie) CTOR (LOW BYTE) 
RPDS= Reunite B arr fo reiicter™ 


Oe ACTIVE 





Se heed et ee oe ee oe ee ee 2) 


RPOC= 34 oH CYLINDER 


; BOOT ‘sy CYLINDER 0 





ce ceeeccet ever eeeee Pett e ee Poceee nae 


} SECTOR 0 
; 000631 RPOCYL= 409. DUMP TO CYLINDER 409 
; So001d RPOscT= 8 —; ‘secTor'B 


3010 ; 

3011 : REGISTER 

301 ; RO -- ( p evte) UNIT @ (LOW BYTE) 
3015 . Re -- 

18 : R a rnte BYTE) SECTOR (LOW BYTE) 

3018 : RS -- WORD SAVED FROM INITIALIZATION 
O13 : SP -- RETRY COUNTER 


a 2 ee - 


VO 


pe Be 


- | 


Pt pe 


1-0ZBN0-J MACY 1 
ROM CONTENTS 


31 
10 o0osode ;1 
le 005003 ;1 
14 31 
16 31 


ose00 


ze 


FO6 


2-MAY-77 11:46 PAGE 69 


} HERE TO BOOT FROM RPOY-- UNIT # IN RO 


CLR Re 
R R3 
BIS #<RPREAD+RPGO> *#BIT8,RO ;SET READ HIGH BYTE, UNIT # LOW BYTE 


| 


ERSKES BRAKE LOA a anu un tune ree er Eee tic ri sta 


| MAINDEC-11-0ZBMD-J 
OZBMD.P11 








a a 


MACY11 27(663) 
ROM CONTENTS TABLES 


menos 


012704 ;173420 012704 
005422 177400 ;17342e 177400 


MOV 
BR 


GO6 


2-MAY-77 11:46 PAGE 70 


KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 


#-256. ,R4 
RPSTRT 


MACY11 27(657) 
;READ 256 WORDS TO BOOT 
;START BOOT GOING 


: START RPOY GOING ON EITHER DUMP OR BOOT 


012706 ;1 012706 
900012 : 173426 l2 
30 012701 :173430 012701 MOV 
005432 176700 ;173432 176700 “ 
: HERE ON ERROR 
31 RPRTRY: TST 
Oeics i tpause (oOoe BRL 
005306 3173440 005306 DEC 
002437 3173442 002437 BLT 
ooo00s ;173444 000005 10S: RESET 
110061 :173446 110061 
10 ;1 10 
it BIT 
O0S4S 00176 :1 1766 BEQ 
ee teal a a 
1 i 17468 1 MOV 
DOs 70 Brose) if 79 010361 HOV 
9 
31 
Ree A Le Ry 
005476 000002 :173476 
poc300 } 000300 SWAB 
Boeene fiboit ii7sene Sipors 
105711 105711 20s TSTB 


a 
Pe fe 
£ 


= 


Db RB = = be ob a ee oe 


= 


: 


ReSTRT: MOV —s#RETRY, SP 
SRPEPA+RPCS1, RI 


RPRTRY 
TO RETRY 


igs 


SP 
RPEHLT 


- ZAP! ! 
RO, RPCS2(R1) 
BRPOVA, (RL) 


;RETRY RETRY TIMES 
;ADORESS RPCS1 IN Rl 
;FALL THROUGH RETRY CODE 


s UE INT Ty AGAIN 


:RETRY count “EORUSTED” 
;YES-- G 


;SELECT PROPER UNIT 8 
;1S DRIVE AVAILABLE TO US? 


RPRTRY -NO-- TRY AGAIN 
SRPPRST+RPGO, (R1} ;D0 ’READ-IN PRESET’ FUNCTION 


R2, RPOC(R1) 
R3, RPDAC(R1) 
R4, RPWC(R1) 


;SELECT PROPER CYLINDER 
; AND TRACK AND SECTOR 
;SET UP WORD COUNT TO PROPER VALUE 


PROGES Unde I ASEAE ILSET EAA 


IN LOW BYTE 

= (RL) bina F nea On eI 
RO’ STORE RO 
(RL) ; READY? 
20s “NO== WAIT TL I IT 1S 

TRE!RPMCPE, (RL) ; TRANSFE ITY ERROR? 
RPRTRY ; ERROR-- TRY AGAIN 
RRPATA!RPERR,RPOSCRI) ATTN OR OTHER ERROR? 
RPRTRY ;YES-- ERROR TRY AGAIN 
RO : READ FUNCTION 
CLRPC tYES-- BOOT-- G0 TO LOCATION 0 
HAL TO *NO=- DUMP=- HALT WITH RO= 0 IN DISPLAY 


22-AUG-75 10:30 PAGE 6 


{ 
| 


HO6 


MAINDEC-11-DZBMD-J MACY11 27(663) 2-MAY-77 11:46 PAGE 71 
OZBND.P11 ROM CONTENTS TABLES 


} WERE TO HALT AFTER A DUMP-- DISPLAY RO= 0 IF NO ERRORS 


005534 005000 ;173534 00S000 hecto: CLR RO DISPLAY RO= 0 TO INDICATE NO ERRORS 
005536 000000 ;173536 000000 AALTED: HALT  =;DIE 
005540 000776 ;173540 000776 BR HALTED ;STAY DEAD 

: HERE ON ERROR FROM RPOY AFTER RETRYING-- DISPLAY ORIVE STATUS IN RO 
ooss42 016100 : 173548 016100 RPEHLT: MOV RPOS(R1),RO ;DISPLAY DRIVE STATUS 
Soeeue = : 173546 S075 3k HAL TED sR.I.P. 


} START -11 HERE TO DUMP TO RPOY DISK 


: NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-S6 
: "BY PRESSING BUTTON 81. 


RPOUMP : 

MOV SRPOCYL , Re 

MOV #<RPDTRK*BITS> ! <RPDSCT#BITO> ,R3 
#BIT1S!<<RPWRIT+RPGO>#BITE>,RO ;00 A WRITE, UNIT # 0 


MOV #-<1024.#28.>,R4 ;SET TO DUMP 28 K 


RS ; CLEAR FINITE RETRY BIT 
RPSTRT START BUMP GOING 


EPEC CEMEN ibid 


WWWWWWWWWUIW 
bb 
BSURRIBRLB 
- 
se 


Saree 
= 
g 


ewews ewe eee 
bm Ba be bb be he ee po pe 
-—O 
babe 
a a 
Oo 
* a 
Py) 


on 
ae 


bs bs be 
Muro 


z 
at 


oO 
| a | 
bbe 


mm rr a a a ee eee ee Cee ee ee 


I06 


2-MAY-77 11:46 PAGE 72 


;BM873F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 7 


— — 0 bh 
WOneuUI£CW 


oO 
be 


be bb hb be bs he be bh pa pe ee 


S: 





beet 


G9 b= bo 
£ 


SH-SSBVERSERESRBVRRPOWLS 


oO 
th 
= 


2 ee 


52 
29 


IW) GIG) GI GI GIG) G) 6) GI) G) GG) GY) GG) GG) GG) GG) Gd) GI GI Idd 
o 


ob bb bb bb = & = Be bb b= Pb bb bP Pb bb ee 


FRLOO ESSESFHE 


INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20 
DTE20 DEFINITIONS 


NOTE THAT DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS 
ARE IN SDEF IN SYSMAC.SML 


TESIZ= 40 ;EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
EMAX= 4 ;MAX OF 4 DTE’S ON A PDP-11 


? BUTTON #4 -- INITIATED BY ’-10 RELOAD -11’ BIT 
BUTON4: MOV RO, ROTOR7+0 ;SAVE RO IN 40 
MOV #10$,RO ;SET RETURN ADORESS IN RO 
BR REGSAV ;SAVE R1-R7 
: REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON 
: THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL 
RINGING HAVE THE 1365 (OCTAL) IN IT’S 
TO -10 COUNT TOLOBC. 


: NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S. 
i 


OF hsyeao SRI AtgRTION ZO 
my ee fee 
NOV Ch SET NXM Nene ADDRESS IN 4 
MOY SPR?’ CRS) +E ERIORITY FOR NXM TRAP 


' LOOP THROUGH ALL DTE’S 
ios: MOV _—sSDLYCNT-DTESIZ,R4 ;POINT TO DTE # -1°S DELAY COUNT REGISTER 
; (WILL BUMP TO # 0) 


ae ee ee eS SS 


JOQ6 


MAINDEC-11-DZBMD-J WACYIL 27(669) 2-NAY-77 11:46 PAGE 73 

DZBND.P11 ROM CONTENTS TABLES 
! WERE ON NXM TRAP=- RESET SP AND TRY NEXT DTE 

1 \ ‘is: MOV. 84, SP .SET SP TO 4, STACK IS LOCATIONS 2 AND O 

115330 O0nGRs ; 


; Ay eden bas: ADD #OTESIZ,RY ;BUMP TO NEXT DTE’S EXTERNAL PAGE ADDRESS 


RY js," HIS THE OF THE DTE’S? 
: ; NOTE THAT THe LAST DTE IS A S40 

: AND THAT NOW R4= 
100770 ;173646 100770 BMI if sYES~= OVER, UNTIL A OTE 


DOSESC ra eS Bass eit bri 1be"Stat=Dc vont CRS) BUTT sets RINGING? 


SL 
ae 


: 
F 
$< 
: 
: 


; IN IT’S TO -10 BYTE COUNT? 


005655 001 : 1 BEQ 228 NO-- TRY NEXT OTE 
005660 ae * 173660 nah CMP TO108C-DLYCNT(RYS, (PC) ;DOES THIS ONE HAVE 1365 
000014 3173662 
BNE 225 :NO-- TRY ANOTHER DTE 


OOSE4 001365 '173664 001365 


WWW WI IW WWII) WI WII I LU GUI I GUI I 
SNAIL SSE ETE EIEN 
co 


A Se ce oa 


rc ee 


+ 


MAINDEC-11-DZBMD-J MACY 11 oy (ge? 2-MAY-77 11:46 PAGE 74 

OZBNOD.P11 ROM CONTENTS TABLES 
3173 sBM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 7 
3181 : ; WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON 
3183 ADDRESS OF DLYCNT REGISTER IS IN R4 
31 10315 ;1 10315’ MOV , (RS) RESTORE LOCATION 6 
tt pose ae si 1 MOV fas of ) : 4 
3187 72 010145 i 173672 101 MOV RI, -( ) : é 
3188 74 010045 :173674 01 MOV =(R5) : 
3190 : SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLIOT 
3131 : IN LOT TONE Obie 
1 ; 5 MOV sOTESAV, RO :POINT TO SAVE AREA 
us ST ART ITs OST 1 
3195 Gie420 3173702 012420 298: MOV (R4) +, (RO)+ -SAVE A REGISTER 
31% tere tea CMP 8TOLIOT-DLYCNT+0TESAV,RO ;FINISHED? 
313 10 1 173710 1 BHIS 295 ;NO-- SAVE SOME MORE 


R= TOLLDT+2 


SET Ri= STATUS REGISTER 
; ©" Ruz DIAG2 REGISTER 
; 


DO ’DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
LOADED FLAG 


Se nneENee 


:17371 $ss-. 
005712 24 13515 905724 TST (R4)+ 
3210 005714 O10401 173714 010401 MOV RY.RI ; SO DOES RI 
#11 es 1 12 MOV 8ORESET, RO ‘SETUP RO FOR 'DIAGNOSTIC RESET’ 
16 7e2e 010021 317 10021 MOV RO, (R1)+ ;R1 POINTS TO STATUS REGISTER 


Bc eee eS As AS SSA 


MAINDEC-11-DZBMD-J 
DZBMD.P11 


8 


RRRKR 
won 





MACY11 27(663) 


ROM CONTENTS TABLES 


a #F 


=) 
ae 
= 


oe 


a 


a Eee 


= baw poe Be fo Bs Bs ne 
a —s 


ani te 
a 


— bees Ree oe pe 
eo 
y 


fines aad 
ee 


ee eeee ee ee ee 
= 


af 


EL Ee ee ee wee eee ee 


LO6 


2-MAY-77 11:46 PAGE 7S 


TERS: 
| re T (DIAGNOSTIC RESET FUNCTION) 


Ry = Sra, (STAG REGISTER) #2, WHERE DRESET IS) 


: CEA nD UT OE Ree vO SHED Te 210 WILE RING BUR DOORBELL. 
; CLR DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO) 
CLR TOLOAD-STAT(R1) ;START DUMPING -11 MEMORY TO -10 


STARTING AT LOCATION 
30$: BIT §101108, (RI) =; 1S SBORBELL RINGING (TRANSFER COMPLETE)? 


Rov ROS CRM) iPS - ARE Ste 
: os 11 RenOwy i tite ag5e WORD Mot o's ey T 
; OF THE 


RING WILL N RINSED SED ron 
LOADED CODE AT OBCaT ION ON’O. 
CLR TOLIAD-STAT(R1) ;START INPUT TO LOCATION 0 


MOV SIFLOP! <<-2S56. 87777), TOLIBC-STAT(R1) ;256 WORDS, INTERRUPT 


40S: BIT #T01108,(RL) * sgl AGING (LOAD FINISHED)? 


BY Btw a 
tTi5,RS ITIS= 1 "6: 0 
- TO SAY iat a 


PRE 
CLR Pc ;G0 TO LOADED CODE, STARTING AT 
1 OCATION 


1-DZBMO-J 


Ron CONTENTS freee! CO? dl: 


MO6 


46 PAGE 76 


;BM873F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 
: FILL TO END OF ROM 


173774 000004 -PRINT <1000>-<.-ROMORG> 
173774 000 . BYT! 

173775 000 BY 

HIE BR VIE 8 


;174000 000001 PASS2: .END 


;FREE BYTES AT 1000 


22-AUG-75 10:30 PAGE 8 


a a i 


NO6 
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3270 006000 MNAP.YG: 

; F I B TI 

: Z* , 

;1T ie HE 

;AC ROM AND FOR 

BM873G - KL1O (POP-11) 2S5& WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 1 
-TITLE 8M873G - KLIO (POP-11) 256 WORD BOOTSTRAP ROM 


, ; THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YG BOARD 
MODULE : .  8M873G 
DATE: JUNE 1976 
AUTHOR: RICH MURATORI 


copva eT e obey ert EQUIPMENT CORPORATION 


SSRUPRSERERSUNU TOR SBSE SAAS ROBIN oa sass 


; .ENABLE ABS, AMA ’ 
: ASCII CHARACTER DEFINTIONS 
: oo0040 SPACE= 40 ASC 
| rae seer gett Sgt 
; 900012 = ls ASCII LINE TEED TURN 
Sonos] komma 84 Rect CORA 
; 000008 ACK= 6 ASCH 
; 000025 NAK= 25 :ASC G ACKNOWLEDGE 
: BUFFER AREAS 
; 002100 {INBUF= 2100 sLINE INPUT BUFFER 
: 002310 DEABUF= 2310 *DEASCIIZED INPUT BUFFER 
3310 : DLIJE REGISTER DEFINITIONS 
s31¢ ; 176000 RCSR= 176000 ;DLIIE RECEIVER Sree REGISTER 
; = ; 
ata : - 17 pRRG X ea Pte T Min fA rus REGISTER 
tt ; 176006 OLXBUF= 176006 ;DLIIE TRANSMISSION BUFFER 
17 : T15=1 
Bi bg Sten B1715=190000 ;PRIORITY LEVEL 7 
3360 : OTE20 REGISTER DEFINITIONS 
; 174400 OLYCNT=174400 ;DELAY C WORD 
332 ; 174414 Py vent = 174400 :TO-10 a MEMORY ADDRESS 


— ee ee 


eee ae 


: 
; 





RR ee ee NE 


vid 67 (G63) 2-MAY-77 11:46 PRGE 78 


308 8 


ae ails 


BO7 


| a 


T DEFINITIONS 





Se ree ee me em em 


' 
| 


Me a a ee + 


VO 


RAPE reer eee ne 


- | 


fens be 


1-DZBMD-J 


ee ee 


mm es 


CO? 


MACY11 27(663) 2-MAY-77 11:46 PAGE 79 
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;BM873G - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE I-1 
100000 IFI.OP=100000 


004000 


000040 
000130 


173000 


173000 


;I1 FLIPFLOP BIT 


DIAG2 DEFINITIONS 

000100 SRESET=000100 ; OTE RESET 

STAT REGISTER DEFINITIONS 
to1108=004000 ;-10 REQUESTED -11 INTERRUPT 


DEFINITIONS . . . 
ROTOR7= 40 


bresave 
Romorc= 


130 


173000 


;SAVE RO TO R7 IN 40 TO S6 


;SAVE FIRST 12 OTE REGISTERS DLYCNT TO TOLIDT 
; IN LOCATI 130-156 


;ROM STARTS AT 773000 


? ESTABLISH ROM ORIGIN 


. =ROMORG 


—- 


MAINDEC-11-O0ZBND-J MACY11 27(663) 2@-MAY-77 11:46 PAGE 80 
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|BMG73G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) I-JUN-76 09:14 PAGE 2 
.SBTTL BOOT FROM MASTER FRONT END 

SEXTERNAL BUTTON #1 -- LOAD FROM MASTER FRONT END VIA OLLIE 

{DEPRESSING BUTTON #1 CAUSES A LOADER UTILITY PROGRAM (OGQDE) TO BE LOADED 


oe th 1 aplpaelepeean 


& 


SWART so ero, PROGRAM ( rie Jean moe AT 





= 
a 
3368 | 2) THE ’ rt AVAILABLE ON THE SELECTED LOAD 
3370 3) THE ig i FRONT END MUST BE CONNECTED 
3372 4) THE SE ROLES FRU, TTY CONNECTED TO IT. 
3 : BOOTSTRAP REQUEST TO MASTER FRONT END VIA THE OLLIE. THE 
3375 ee oats FOR. 6 A} <CR><LF>’, WHICH CALLS FOR THE 
eee, 006000 O0000S ;173000 Gee THE WORLD 
3378 re i! 82000, SP *SETUP STACK POINTER 
ie i O1 1 it O 6 1 MOV 80GQDE, R1 sADORESS OF SYNC + BOOT REQUEST 
a2 ip 1gs7a7 317301 este SENDIT: TSTB § @8OLXCSR ;IS OLIIE READY TO TRANSMIT 
3383 006014 176004 ; 173018 176004 - , pages 
Be esi AposGs + 1738 ApOsa3 i haohcH -FAIL VECTOR 
3386 ; HHH HEH HEHEHE HEHEHE HEHEHE HH HH HEHEHE 
3387 : REQUIRED POWER-FAIL VECTOR - MUST BE AT 173024 
3388 . 
3389 006022 bogone i 173082 oggco0 - WORD 0 sa FILLER 
ar Soeose boone + Soe eer ; seme 
oe ; : SEKKRARSRSAALRASRRSSSSRASSRASSE RARER SRSA RRRRRERERRRRRSSRRERE EEE 
3395 112137 ;173030 112137 1S: MOVB (R1)+,a8DLXBUF ;LOAD A CHAR INTO OUTPUT BUFFER 
Bs 1oeyit 173084 | 
ay i! 10 1 TSTB —s_«(R1) 
5 creer DEaNE 005005 + SOND 7 Bpsoee 
ONE LINE p A TIME. 

O06042 012701 ;173042 012701 AXTL Mares NOUF AL ADDRESS OF LINE INPUT BUFFER 

006044 002 3177044 0021 

DOG04E i te i NXTCHR: TSTB  a@#DLRCSR ;CHAR RECEIVED YET? 
Zits 1 :1 1 BPL NXTCHR ;BRANCH IF STILL TO WAIT 
3108 , ; PROCESS RECEIVED a CHARS UNTIL A SYNC 


A cite FEED h ARK ne OF A LINE. THE MAX 
R LI MORE THAN THAT IS AN ERROR. 


; SIGNAL 15 REGE! 


; NUMBER 


= 


MAINDEC-11-DZBMD-J 
OZBMD.P11 ROM 


Bez eez Eze 
rue 


OWONMUILL 


RAE 


Sees Cree 


as 


— 
be 


eo 


RS 


-_ 
pat ath 
£ 


bs ps 


baa 
—— 
tore 

— 


or 


EQ? 


MACY11 27(663) 2@-MAY-77 11:46 PAGE 81 
CONTENTS TABLES 


T 
tei } 2s: MOVE  @8OLRBUF,(R1) ;READ CHAR INTO LINE INPUT BUFFER 
il 142711 BICB 8200, (R1) ;CLEAR HIGH ORDER BIT OF CHAR 
3 
i17oes tee Q NXTCHR ; IF YES, IGNORE NULLS 
it 1211 MPB —s- (R1) , #SYN 88 CHAR THE Sena SIGNAL 
ry 
ae a 
i! ae rst NXTCHR + BRR ‘, Or core Ca 
173 100 12318 CMPB «(RD +, LF ‘1S CHAR A LINE feeb? 

?] 


Palos Gora Bea PACKIT 


;BRANCH IF YES, END OF LINE 


MAINDEC- 
DZBNO. 


Pil 


zg 


SSECRRERRAR SBOE SESE TER 
feceeccecerees boners Pappnnenre 


™“N 
oo 


222 
on 


S222 
Vea? 


ZNSE FRERLH SFESSRERSR 


a ee 


FO? 
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ROM CONTENTS TABLES 
;BNS73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 2-1 
CMP R1, SLINBUF +132. ;HAVE WE REACHED THE END OF THE BUFFER? 


ae 


"17311 BLE NXTCHR -BRANCH IF NOT, GET REST OF LINE 
lle 737 JSR PC, NAKSND *SEND A NEG ACKNOWLEDGE 
*1 Lie Wasi HALT ;TOO MANY CHARS IN A LINE 


173154 Boose BR RRTCHR BS Gey next Ga 
A BR Osea & 
: LABOR 13 THE asoRess 


: L 
; DATA IS LOAD DATA 


ee 


CHKSUM IS THE CHECKSUM 
PACKIT: MOV SOE ABUF , R3 ;GET ADORESS OF DE-ASCIIZED BUFFER 


& 


012701 : 012701 MOV SL INBUF , Ri GET ADDRESS OF INPUT BUFFER 
: 13512) CMPB sé +, WE ;FIRST CHAR IN LINE SHOULD BE AN ’E’ 
; 1503 BEQ 1$ BRANCH IF IT IS 
: ISR PC , NAKSND ‘SEND A NEG ACKNOWLEDGE 


HALT ; INCORRECT LINE SYNTAX, FIRST CHAR NOT AN E 
1$: CMPB (R1)+, SPACE ;SECOND CHAR SHOULD BE A SPACE 
BE 


Q ;BRANCH IF IT IS 
JSR PC, NAKSNO ;SEND A NEG ACKNOWLEDGE 


; INCORRECT LINE SYNTAX, 2ND CHAR NOT A SPACE 
;CLEAR WORD FORMER 


iTS CHAR A CARRIAGE RETURN 

Fe *Char A LINE FEED 

SCOMMA, RO SFE CHAR A COMM — 
fe ener ws iefO OVER TO MAKE ROOM FOR 


; NEXT 


ee eses eres we 
ee Db bt es ee ee Rb bh eB pe pe 


ReaneennaRSsses SIIIIS Sisssas sso} 
at PASE CREPE BRESSRERSR 
ees Bier 


tae 


Geeecteesesck Goes Bocas 


-_ 
<£ 


; BRANCH POWER-FAIL VECTOR 
PITiiiiiiitiiiiiittiiiiiiitiitiiiiiitiiiiiiiiiiiiiiiiiiiit 
; REQUIRED POWER-FAIL VECTOR - MUST BE AT 173224 


ee ee ae ee ee a a ——— 


ST -_— = 


GO? 


1-O0ZBND-J MACY11 27(663) 2-MAY-77 11:46 PAGE 83 


5 ees 


siveeryyyyyees 92 


RON CONTENTS TABLES 
i73000 ;173224 173000 _WORD  ROMORG, PR7 
000340 3173226 


F H SHERALSASALSAAERSASALSRLERSAASRLARASLALALAALSRESASRLALSAL ALLA ES 


bos. 302 4S: ASL ~— RR 

e & 

Bic —«-8 100, RO SCLEAR ASCIIZED BIT 

BIS _—-RO,R2 SINSERT NEW CHAR INTO WORD 
000751 1s G0 GET NEXT CHAR 





BR 
b10223 ;1732%6 010223 2S: MOV R2, (R3)+ ;STORE WORD IN BUFFER 


- i 


rammnmnmeerrres § 


eh 
WONOUSW-O 


HO? 
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;BNS73G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 2-2 
; 173250 000746 BR NXTWRO ;GO FORM NEXT WORD 
;1732S2 010223 3S: MOV R2, (R3)+ ;STORE CHECKSUM IN BUFFER 


ANEKIT: HOV NOV THe SURG Re ZERO ADDRESS OF BUFFER 


z 
_ 
oR 
- | 
tb 








1S: abe FRe)+, RO SB text boRO 70 CHECKSUM 
nr nid ediall 
Fst CHE = 0? 
24 BC. NAK ACSNO A NEG’ ACKNOWLEDGE 
HALT ; CHECKSUM ERROR 


RRRRRRR AR 


MOV DEABUF +2, R1 ~~ LOAD ADORESS 
1S: (R2)+, (R14 ; TA TO MEMORY 
Rove (Re)+, (R1)+ inove_ Bata pete FRed TO MEMORY 
T Be SRE ONT! cay TA IS LOADED 
BSR BE, ACKSND + BO SEND AN ACK 
BR NXTLIN ;GO GET NEXT LINE 
2s: JSR PC, ACKSNO ;GO SEND AN ACK 
MOV DEABUF +2, PC ;START ADDRESS OF LOADED PROGRAM 





a B= bw he Be be bs a B= be be be 


By 
ok SRE __ a 


Boece Saw aR TOR SaR NOONE 


; NAKSND 18 USED 10 SEND 8 NEG ACK BACK TO THE MASTER FRONT END. 
3 173946 01 NAKSND : ABy SNAK, ” sSETUP ASCII NEG ACK 
31 BR : T 
il ACKSND: MOVB Shek Ro ‘PrP ASCII ACK 
i it ; RESPND: TSTB  @sOLXCSR IS TRANSMITTER READY? 
1 + 173364 1 BPL RE ;WAIT TIL IT IS 
> 110037 31 ll MOVB Rg eDLXBUF SEND ACK/NAK 


ORORD COUNT. OF ia | RAR a oe TART TN EEUTING 
ata eee PROGRAM AT Ro CIF 
2 lowrase RSE TPR SEO? 


Oe ~ 


ee eee te - 


107 
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TS T 
3547 l 31 
5G OEE a HA ms RETURN To CALING ROUTINE 
3550 006374 041001 ;173374 001 OGQDE: .BYTE SYN 
3551 ; 173375 102 -ASCIZ /B/<CR><LF> 
3552 006376 O0solsS ;1 005015 
353 006400 000000 :1 
* 173401 .BYTE 0 
3555 006402 000000 ;17340e “BYTE O 
3556 1 NCC .BYT 
3557 006404 000000 ters ‘Bvt 6 
3558 31 DOC , 
3559 006406 000000 ;173406 000 "BYTE 0 
3560 173407 000 "BYTE 0 
3561 006410 o00000 :173410 000 "BYTE O 


es 


em nee ee ee ee 


JO? 


2-MAY-77 11:46 PAGE 86 


MACY11 27(663) 
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_ 8 ee ee 


| MAINDEC-11-DZBND-J 


| 
| 


OZBMD.P11 


1-JUN-76 09:14 PAGE 2-3 





SURE 


ees 99 AP A A GE A RA NAH ER OG A EERE I AGP ER PN pt OE 


3 
ey) 
: 
: 
¢ DOO BWOOWWWWWOOWBWOWWWWWOOWWOWOOWWOWOW0W0W0000000000000000 
an 
: 
ie SSSSESS888 a8 
2 
# 
: 
4 


LLL 


SGRGGRAGRGHRGRRRRGHROE ROS 


KO? 
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3616 3173475 .BYT 
3617 006476 000000 ;173476 800 .BYT : 


LO? 


2-MAY-77 11:46 PAGE 88 


MACY11 27(663) 


ROM CONTENTS TABLES 


_ NAINDEC-11-DZBND-J 


| OZBNO.P11 


cr a ee a ne ee ee 


1-JUN-76 09:14 PAGE 2-4 


FBOOKGOWOOWOOO OOOO O0WOWOOWHW8O00800000000 


Sada 
Ssssssssssssssssssssssassss535 


SSRSses Shes Sas ssssssssssssasses3 


pean enenncenne ame NNRNRMaauR 


wi ted ee pl ete et ee ne 
OD OD OD OD OD OD OD OH OD OD OH OD OH OG OHS OH OH EH OS OH OMIM OS OS OBES EHR ES ORES EH ED OH 


 BEEGGEEGEEEEEEEE 
PEEPEREEEEEEEEE 


SANA NAMM AMORA RRR 


eee 


;8N873G - sce (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 


_ MAINDEC-11-DZBMD-J 
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;BM873G - KLIO (POP-11) 


ne ~ 


GRORRIERER ISO sNeseReRReEReEoRON 





| i | a eee. 


MACY11 27(663) @-MAY-77 1 


MO? 


1:46 PAGE 89 


256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 3 


ISten save RouTINe 


; 173540 . =ROMORG+S40 
10037 ;173540 010037 REGSAV: MOV RO, ROTOR7+16 
173542 0000S 

MOV #ROTOR7+16,RO 
MOV SP, -(RO) 
MOV RS, - (RO) 
MOV RY; -(RO) 
MOV R3;-(RO) 
MOV sey 
MOV R1}-(RO) 
MOV -(RO) 
IMP JROTOR7 +16 
.WORD O 


FR REMOAY AT Nese <CocaTION ADIORS. 


CALLING SEQUENCE : 


RET: e le 


ALL REGISTERS RESTORED 


;SAVE RO AS PC IN S6 


;RO NOW POINTS TO S6 


46 
*RESTORE | FROM 40 
GO TO SAVED PC 


;FILLER WORD 


eT Ore 


LAS 


EE ESR & iaeee 


sy 
2 


: 


z 


: 


Oo-O00 
toe is 
Bone 


8 


a3 


19 8 


con AE HETIE 


;8N673G - KLIO (POP-11) 


meet 


fe ee 
ty 
Bo 


Oo--O00 
— 
ay 


is 


we 
°173644 | 


em ae ee Sa ee ee 


NO? 


2-MAY-77 11:46 PAGE 90 


256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 4 


, __HRTERNAL BUTTON af" DURP AND. BOOTSTRAP THROUGH DTE20 


btestz= 40 EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
? BUTTON #4 -- INITIATED BY ’-10 RELOAD -11’ BIT 


. =ROMORG+574 

BUTONY: MOV -RO,ROTOR7#0 —=s SAVE. RO_IN 40 
MOV —-#10$,RO ;SET RETURN ADDRESS IN RO 
BR _—REGSAV ;SAVE R1-R7 


REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON 
Te Oe ie BUTTON SHOULD HAVE THE DOORBELL 
RINGING Weve VeUE 1365 (OCTAL) IN IT’S 

-10 T 101 


NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S. 


fumes Ceowsews we we wees ee 


OS: CLR RS ee ZERO 
MOV (RS)+,RO 
MOV (RS5)+'R1 IN fi 
MOV (RS),Re 
MOV #21$; (RS)+ save NX THRs ADDRESS IN 4 
MOV (RS), R3 ;SAVE 6 IN R3 
MOV #PR7, (RS) SET PRIORITY FOR NXM TRAP 


{ LOOP THROUGH ALL DTE’S 

bos: MOV -—«ADLYCNT-DTESIZ,R4 ;POINT TO DTE # -1"S DELAY COUNT REGISTER 
; (WILL BUMP TO # 0) 

{ HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE 


jis: MOVs 4, SP ;SET SP TO 4, STACK IS LOCATIONS 2 AND 0 
228: ADD #OTES1Z,R4 ;BUMP TO NEXT DTE’S EXTERNAL PAGE ADDRESS 
TSTB sR iI s THIS THE END OF THE DTE’S? 
HAT THE LAST DTE IS AT 774SHO 
THAT NOW R4= 774600 IF END 
BMI 20$ OO START ALL OVER ay itd L A OTE 
BIT #701108, STAT-DLYENT(RY) ; DOORBEL SELL RI He RYTON 


a 


= - + Ee 


TT LE MR a MM ee -- = 


608 


ae ae 1} og? (ges) 2-MAY-77 11:46 PAGE 91 


S : as i he REP FBfoac-puvenrcrui ec) DOE THES ONE HAVE 1365 


me . IN I7°S TO -10 BYTE COUNT? 
ces o0e664 01365 ;173664 001365 BNE -228 wno-- Thy ANOTHER bre 





ee ee ete = 


ee 
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Tee ;BMS73G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 5 
3754 ; 
vs : WE HAVE FOUND THE OTE WHICH PUSHED THE BUTTON 
3707 ? ADORESS OF DLYCNT REGISTER IS IN R4 
oe es fee RY BR, AfTORE Lecrion 
; = (RS) : 2 

3762 006574 O1O04S ;173674 O1004S MOV RO,-(RS) - 0 
ed > SAVE FIRST le D GISTERS DLYCNT TO TOLIDT 
3765 : INL OORT LONE Ob tee 
ree 005576 012700 3 173676 912700 ; MOV 8D TESAV, RO ;POINT TO SAVE AREA 
eS Spe hs ee i138 poo 38 298: MOV (R4)+, (RO)+ -SAVE A REGISTER 
3770 006704 022700 ;173704 022700 CMP STOLIOT-DLYCNT+DTESAV,RO ;FINISHED? 

1 005705 0001 3173708 1 
353 710 1 173710 1 BHIS 29S ;NO-- SAVE SOME MORE 
EAE ; R4¥= TOLIDT+2 
3775 : 
3776 : SET Rl= STATUS REGISTER 
3777 : R4= DIAG REGISTER 
laa: : DO ’DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
3780 ; LOADED FLAG 
3781 : 
es 006712 173712 s7e4 TST (R4)+ 
3784 006714 O1ON0l ;173714 O10401 MOV R4.RI ; S Ri 
3785 006716 Ol it eete 01 MOV SORESET, RO SETUP RO FOR *DIAGNOSTIC RESET’ 
378] 006720 000100 :173720 0001 
3787 006722 010021 ;173722 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER 


ee 


oe ee ee ee ee CeCe 


a ee ee ee eee ee + 


DOS 


sw ee MACY11 27(663) 2-MAY-77 11:46 PAGE 93 
DZBND.P ROM CONTENTS TABLES 


;BN873G - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) I-JUN-76 09:14 PAGE 6 


| TIC RESET FUNCTION) 


t : Sra, (stelle eroL SHEGISTER #2, WHERE ORESET 1S) 
THe 18 Tot aboRess” WHEN FINISHED Tre 10 WELL RING OUR DOORBELL. 


° 
: 
’ 
. 
’ 
. 
’ 
’ 
’ 


Setooeensesaurndanoase © 


006724 005061 ;173724 005061 CLR DLYCNT-STAT(R1) ;SET OTE20 FOR MAXIMUM DELAY (ZERO) 
005725 177744 3173726 177744 
0067 30 005061 51737390 00506 i CLR TOLOAD-STAT(R1) ;START DUMPING -11 MEMORY TO -10 
i tS OOOADELL RINGING CTRANSFER COMPL 
906734 932711 5173738 Ose71 308: BIT #T01108, (R1) R (T ER ETE)? 
006740 001775 :173740 001775 BEQ 30S a WAIT FOR 
006742 010014 :173742 010014 MOV RO, (R4) YES-- CLEAR AND ERROR FLAGS 
3810 MN Te et ere inc ar COCRTION DL NI 
3811 te 10 WILL RING. OUR DRoRBELL ne We WILL ey ENT ED ron 
wile : OFT LoabeD™ AGE uF LOCA 
B14 006744 00S061 517374 are : CLR TOLIAD-STAT(R1) ;START INPUT TO LOCATION O 
sie reget b12761 i bf 1 MOV SIFLOP! <<-256.»87777>, TOLIBC-STAT(R1) ;256 WORDS, INTERRUPT 
3817 006752 107400 ;173752 107400 
a5 ee ee en wie 10 WHEN 
3820 . as 40S BIT 8701108, (R1) DOORBELL RINGING (LOAD FINISHED)? 
si RTS Gols 1708 seed 
Se eres ciao iieves orders = AEP Set 
CE eae Sega Taree 1004¢ mov -#BIT1S,RS CLEAR te. RINGING 0 
3825 006770 100000 ;173770 100000 ane ae 
ss] 006772 05007 ;173772 005007 CLR PC 60 OR Tobe CODE, Ps BRT ING aT 
3828 : : LOCATION O 
3829 ; 
30 : FILL TO END OF ROM 
=e 006774 00000; ;173774  o00 ‘BYTE 0 
cal 173775 000 ‘BYTE 0 
Se, DOET7E SONOS: -173 BYTE 0 
827 r + 153999 ae “BYTE O 
; 000001 “END 


E08 
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007000 re EG 
re OLLOWING IS A REPRODUCTION 
RON el BNE 7TH. 


TT IS FOR CONPRR 
oe ee KL10 fare WORD BOOTSTRAP ROM VERSION 3(23) MACYL1 27(666) 17-AUG-76 16:19 PAGE 1 
: SBT TITLE PAGE 
: ‘TIT KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 
: COPYRIGHT ( 1976 DIGITAL EQUIPMENT CORPORATION 
Ret Rents Resbeved 


THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YH BOARD 


REERP ROR UnnOMROnss ceases 


MODULE: BMS73H 
: DATE 10-MAR-76 
: AUTHOR: TOM PORCHER 
; P .ENABLE ABS, 
; "LIST  MEB 
; “MCALL SDEF 
; 00000 SDEF 


a ee ee ee 


FO8 
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;BM873H - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(666) 17-AUG-76 16:19 PAGE 2 
.SBTTL MACROS AND DEFINITIONS 


MACRO TO FILL TO A LOCATION (RELATIVE TO ROM ORIGIN) WITH ZERO BYTES 
. MACRO FILLTO Loc 
ad eh - “ROMORG) 
TFOF Basse 
noo" (LOC>-<.-ROMORG) ;FREE BYTES AT LOC 


it of <LOC> =<. -ROMORG> 
.BYTE 0 
Pe 
cael ERROR <.-ROMORG>-<LOC> ;BOUNDARY EXCEEDED AT LOC 
‘ .ENOM  FILLTO 


: MACRO TO DO ’MOV §XXX,DEST’ OR ‘CLR DEST’ IF XXX IS ZERO 
: MOVO XXX, DEST 


SENRGTORoda as TOR ous COOTER Es oulsons COE © 


; .IFEQ XXX 
; DEST 
; _IFF 
; MOV 8XXX, DEST 
; -ENDC 
; ENOM MOVO 
: MACRO TO ADD A NUMBER TO A REGISTER 
: GENERATES ONE OF THE FOLLOW 
: CMP -(REG),-(REG); 
: TST ~(REG) : 3 
: C -(REG),-(REG) ; -& (REGISTER MAY BE 00D) 
; DEC G ; | 
: <NOTHING? : 0 
. ii G)+ : 2 
: CMP G)+,(REG)+ {} 2 (REGISTER MAY BE 00D) 
3310 : CMP (REG)*" (REG)+ ; 4 
Bie : ADD 8XXX, REG : ANYTHING ELSE 
is : USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY 
TN : MIND ALSO DOES NOT SET THE CONDITION CODES PROPERLY 
16 ; , .MACRO ADOX XXX,REG, 000 
i : Bist XXX+4 
4 , *. 
3319 : IF B <000> 


MAINDEC-11 
OZBMD.Pil 


3320 
3921 


-OZBND-J MACY11 27(663) 
ROM CONTENTS TABLES 


GO8 


2-MAY-77 11:46 PAGE 96 


CMP ~ (REG) , - (REG) 
- ENOC 


=z 

a» 

| 
VO 
~~ 
oe 


PSRRRR LA daca daar u eres esses aii iit agi 


HO8 
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;BNB73H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 2-1 


. T - (REG) 
; . IFF 
; CMPB 0s - (REG) , - (REG) 
; .ENOC 
: ENDC 
; IFEQ XXX+1 
; DEC REG 
: @ Xxx 
; =$$$+2 
IFEQ XXX-1 
; INC REG 
: IFEQ XXX-2 
; .IF B <O0D> 
; TST (REG)+ 
; . FF 
: CMPB (REG) +, (REG) + 
; . ENOC 
; . ENOC 
; -IFEQ XXX-4 
; IF B < > 
; (REG)+, (REG) + 
; . ENDC 
; .ENOC 
; _IFEQ $SS-. 
; ADO 8XXX, REG 
; .ENOC 
; .ENOM ADDX 
DEFINITIONS 
; 000040 ROTOR7= 40 ;SAVE RO TO R7 IN 40 TO S6 
; 000130 OdTEsAV= 130 ;SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLLOT 
; : IN LOCATIONS 130-156 
; 000014 RETRY= 12. ;D0 12 RETRIES BEFORE HALTING 
; 001 gene TESTVR 
173000 173000 ;ROM STARTS AT 773000 
; mo 073000 ;IF TEST, START AT 73000 INSTEAD 


; : ESTABLISH ROM ORIGIN 


MACY 1 
CONTENTS 


1 27( 
TABLE 


gs) 2-MAY-77 11:46 PAGE 98 


001 .IF DF TESTVR 
. =ROMORG-e 


108 


JO8 


MAINDEC-11-DZBMD-J prey id gE’ iges) 2-MAY-77 11:46 PAGE 99 
Pll ROM CONTENTS S 


;BM873H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 2-2 
HALT 


Benes 


. IFF 
: 173000 .=ROMORG 
: 006 .ENDC 


ee mm 


KO8 


+ MACY11 27(663) 2-MAY-77 11:46 PAGE 100 
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;8N873H - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 3 
.SBTTL EXTERNAL BUTTONS #1, #2, 83 
: BUTTON #1 -- LOAD USING SWITCH REGISTER 





317300) buTon.: 
007000 ae ra MOV RO, ROTOR7+0 ;SAVE RO IN LOCATION 40 
om 175001 MOV —SWR, RO ;GET SWITCH REGISTER 
oa70ig a32700 fect G55700 BIT  sBITO,RO 51S LOW-ORDER BIT SET? 
bovoie OooSts 17a0ie O00s13 Br OREGSAV {Oo SAVE RIARI IN Ue2S6, GO TO ADDRESS IN RO (FROM SHR 
{ BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK 
po7020 ogsooo :173080 eur: CLR RO ;SAY LOAD FROM FLOPPY, UNIT 0 
007022 000404 +15 S05e Boosos BE BUTONX +8 ri COMMON CODE FOR BNBUTTONS 


REQUIRED POWER-FAIL VECTOR 


07024 173000 i730 473900 bho’ Ronors, pr 


SSRRORRSE TETSU 


4010 
4011 : 
wOle : BUTTON #2 -- LOAD BOOT FROM RPOY DISK 
4014 :173030 BUTON2: 
4015 007030 012700 :17 012700 MOV #81T7,RO ;BIT 7 MEANS LOAD FROM RPO 
40i6 007032 000200 :173032 000200 
4017 ; BR BUTONX FALL INTO COMMON CODE 
Mt : RO IS SAVED IN RS AS THE PARAMETER WORD PASSED TO BOOT 
4020 : AND CONTAINS ONE OF THE FOLLOWING: 
: TO: IF FROM SW 
Mia] : BI o : 4 L RPROR oe 1 Siem DISK (OR TC11 DECTAPE) 
4024 : IT7 21 LOAD FROM RPOM DISK 
4025 : BIT 1S = 1 INDEFINITE RETRY 
-17 BUTONX: 

= en er steve: eer ASL Ro’ Me GN ALTGH SPEED FIELD FI “H IN LOW BYTE 
eC ete BC Mn Ae SE ee 
4032 101001 31 1001 BHI 10S ;YES-— UN UNIT IS UNIT TO USE 
on kind i? ear “ CLR RO ‘NO-- USE ris 

907050 *17 “SWAB =seRO :GET UNIT # IN LOW BYTE 
4036 ‘| BIC #+C7,RO ‘TRIM TO 3 BITS 2, 1, O 

007054 1 : 173054 177770 


Ae 


LO8 
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3 } UNIT @ IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7 

1 07056 1 :173056 105705 ’ TSTBseRSS T FROM? 

wove BOP DER 100553 :173060 ibasss BMI RPBOOT 1k ee oe es B60 FROM RPO DISK 
uous : BIT 7 = 0 -- BOOT FROM RX11 IF IT EXISTS, ELSE TC11 

4048 


portee ONE Hes 018737 MOV = 8TCBOOT,4 ;SET TIMEOUT TRAP TO TRY DECTAPE 


MO8 


MNAINDEC-11-DZBMO-J MACY11 27(663) 2@-MAY-77 11:46 PAGE 102 
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ROM CONTENTS 
yous ;BN@73H - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) NACYI1 27(666) 17-AUG-76 16:19 PAGE 3-1 
Wet 007070 005037 ;173070 005037 CLR 6 ta 4 
6 ee ee en BR RXBOOT ;TRY FLOPPY FIRST 





ee ee ee ee 


NO8 
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mi ;BMB73H - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(665) 17-AUG-76 16:19 PAGE 4 
H0Sb ; .SBTTL RX11 FLOPPY DISK BOOTSTRAP ROUTINES 
4058 : RX11 REGISTER DEFINITIONS 
HOES ; 177170 RXEPA= 177170 sEXTERNAL PAGE ADOR OF FLOPPY 
RXCS= T FOR CSR 
Mira : eee RXERR= BITIS i PR 
4054 : 000200 RXTREQ= BIT7 TRANSFER REQUEST 
: 90004 s i : TRANSFER 
: teren RXUNIT= BIT4 sUNIT 
4057 : 000016 RXFUNC= BIT3!B1T2!B1T1 FUNCTION: | 
ee = e 
dpe ree rapt Fabry ato 
4070 : 000004 RXWRIT= 4 : WRITE SECTOR 
4073 were RXGO= ee = It i fe arr sauanttent 
4074 : Weenie RXDB= 2 + BOL FY PURPOSE DATA BUFFER REGISTER 
4076 : 
4077 : THAT T TST S WRITTEN IN LOGIC KO 
4078 ee: (ote eet ATTEN 3h ORLY SECTOR 1 
4079 : HE ROM. 
4080 
4081 ; 
4082 ; REGISTER USAGE: 
4083 RO -- READ FUNCTION WITH UNIT SELECT SET 
4Og4 : Ri -- ADDRE OF RXCS 
408S : Re -- ADDRESS OF RXDB 
4086 : R3 -- UNIT 8 fa 
beg : Re -- PARANE ait “ted SAvED. FROM TN iF ALIZATION 
: -- RETRY COUNTE 
4091 
4092 : HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO 
wos ; 173074 RXBOOT: 
4095 007074 012706 ;173074 012706 MOV SRETRY, SP ;SET RETRY COUNT 
4096 007076 000014 ;173076 000014 
4097 007100 012701 ;173100 012701 MOV #RXEPA+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX11 
4098 007102 177170 ;173102 177170 
4099 007104 010003 +;173104 010003 MOV RO,R3 ;COPY UNIT # 
4100 : BR RXRTRY “FALL THROUGH RETRY CHECK 
410 * HERE ON ERROR TO RETRY 
4104 ;173106 RXRTRY: 
4105 007106 005705 +;173106 005705 TST RS ; INDEFINITE RE RY? 
4106 907110 100402 ;173110 100402 BMI RXRSET YES-- TRY FAL 4FULLY 
4107 007112 005306 ;173112 005306 DEC SP ‘NO-- DECREMEN: RETRY COUNT 


ee eee ee ee 


MAZNDEC-11-DZBND-J Yl ( ) @-MAY-77 11:46 PAGE 104 
-Pil ROM ¢ gee" 
oles 007134 OO244S ;173114 002445 BLT RXEHLT 


#110 ! HERE TO START TRANSFER 


B09 


;GIVE UP IF RUN OUT 


OE een ee ne one 
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007124 
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007140 
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007144 
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;BMB73H - 
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MACY11 27(663) 
CONTENTS TABLES 


oo oO 
ee ae — 
oO 
oe 


~ 
8 
— je 
—fTdc'~ 


— 
NBG 
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SasssssssssIsssIs sodas 
PNSFRERERELOGESES SRRPASRR 


Bo de fa bs ft pe fe Re eB pw bo fe ee ee be Ps ee Re be eet bo ee Pee 


ols 
Sate? 
S 


Dos po en bee oe a ae Be Be be 
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256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLI 27(666) 17-AUG-76 16:19 PAGE 4-1 
RXRSET: . 
aos RESET CLEAR THE WORLD 
sae SRXDONE,(R1)  ;WAIT UNTIL READY FOR FUNCTION 
BEQ ;NOT_YET-- 
: BR RYPERF : JUST DO FIRS TREAD 
: HERE TO PERFORM READ, UNIT # IN RO 
RXPERF : 
HOV R3,RO GET UNIT 8 
ay SRXUNIT, RO $eEROD= ase SEO ME UNIT #1 
Ss: 
BIS SRXREAD+RXGO,RO ;SET READ FUNCTION 
' Ri, ;COPY ADDRESS OF RXCS 
aM NOY Ra CR) ‘START READ FUNCTION, R2 NOW POINTS TO RXDB 
; TSTB ss (R11) ; READY? 
BPL 10S *NO-- WAIT 
MOV #1, (R2) SET SECTOR 8 
woe ee ;READY FOR TRACK? 
BPL 20$ IT 
MOV #1, (R2) eT TRACK # 
30S: 
BIT BRXERR!RXDONE, (RL) ;DONE OR ERROR? 
BEQ ;NO-- WAIT 
BNI SVATRY *YES=-- ERROR IN FUNCTION 
* READ COMPLETED-- EMPTY SILO TO MEMORY 
RXEMSL: 
MOV BRXEMPT+RXGO, (RL) ;START EMPTY 
ua CLR RY ;ALWAYS START TRANSFER AT LOCATION ZERO 
" - BITB —s WRXTREQ!RXDONE,(R1) ;READY FOR WORD, OR TRANSFER DONE? 
Bea sNOT yoo a 
LRPC ; DONE == ont OCA ON O 
move (Re), (R4)+ T DONE" GET A Bye FROM SILO TO MEMORY 
BR 10$ ‘WAIT FOR NEXT BYTE 


t REQUIRED POWER-FAIL VECTOR 


a 


MAINDEC-11-DZBMD-J MACY11 27(663) 
OZBND.P11 ROM CONTENTS TABLES 
4166 
4167 ; 173220 
4168 007220 OO0000 ;1 JOU 
ah : DOU 
4133 OO7e22 O00000 ; DOU 
4171 31 NOC 
4172 007224 173000 ;173224 173000 
wie 007226 000340 ;173226 000340 
4175 


DO9 


2-MAY-77 11:46 PAGE 106 


te 224 
“BYTE 0 
.WORD  ROMORG, PR7 


HERE ON ERROR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT 


E09 


MAINDEC-11-DZBND-J MACY11 27(663) 2-MAY-77 11:46 PAGE 107 
DZBMO.P11 ROM CONTENTS TABLES 


a1 :BM873H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 4-2 
4178 . 

4179 2172930 RXEHLT: 

4180 007230 012711 ,..sew 12711 MOV BRXRERR+RXGO, (R1) ;00 A READ ERROR REGISTER FUNCTION 

4181 007232 000017 it 000017 See 

4183 007234 032711 31 032711 BIT BRXDONE,(R1)  ;WAIT UNTIL ERROR ASSEMBLED 

4184 007236 000040 ;173236 

4185 007240 00177 173240 001775 BEQ 10$ ee 

4186 O07e42 011200 ;173242 011200 MOV (R2) RO ‘GET ERROR REGISTER 

4187 007244 000541 ;173244 000541 BR HALTED HALT AND DISPLAY ERRORS 


_ NAINDEC-11-DZBMD-J 
| OZBMD.P11 


= a eo 


See) 


MACY11 27(663) 


ROM CONTENTS TABLES 


;BM873H - KL1O (PDP-11) 


FrecdaeeSs 


oO 
: 
N 


32228 


§ 


Ooo00000 
é 


re 
BS 


we ee ee ee ee ee ee Se ee eeee Se ee ee 


bh bs fe be fe ps PS he 


See 





FOS 


2-MAY-77 11:46 PAGE 108 


256 WORD BOOTSTRAP ROM VERSION 3(23)  MACY11 27(666) 17-AUG-76 16:19 PAGE S 
-SBTTL REGISTER SAVE ROUTINE 


; REGSAV IS CALLED TO SAVE THE GENERAL REGISTERS RO-R7 
: IN MEMORY AT 40-56 (LOCATION ROTOR7). 
: CALLING SEQUENCE: 
: MOV RO ROT 740 
: RE 
: RET: <RETURN HERE? 
: ALL REGISTERS RESTORED 
ReGsav: 
MOV RO,ROTOR7+16  § ;SAVE RO AS PC IN S6 
MOV #ROTOR7+16,RO  ;RO NOW POINTS TO S6 
MOV SP, -(RO) ;SAVE SP IN 54 
MOV RS; -(RO) SAVE RS IN 52 
MOV RY? -(RO) : RY IN SO 
MOV R3;-(RO) -SAVE RZ IN 46 
MOV R2;-(RO) -SAVE Re IN 44 
MOV R1-(RO) SAVE RI IN 42 
MOV -(RO) RO ‘RESTORE RO FROM 40 
IMP QROTOR7 +16 :GO TO SAVED PC 


+7 ee 
OZBND.P 


ct 


007300 
007302 


;8MB73H - KLIO (POP-11) 


eee ee ee ee ee ee 


MACY11 27(663) 
ROM CONTENTS TABLES 





GO9 


2-MAY-77 11:46 PAGE 109 


256 WORD BOOTSTRAP ROM 


VERSION 3(23) 


MACY11 27(666) 17-AUG-76 16:19 PAGE & 


-SBTTL TC1l DECTAPE BOOTSTRAP ROUTINES 


; TC1l REGISTER DEFINITIONS 


;EXTERNAL PAGE ADDRESS OF TC-11 

‘Bno-2one. DETECTED 

score REGISTER 

ta elle (TOWARD FORWARD END-ZONE) 


1 ae Lager 


: BUS Bow COUNT, REGISTER. 


ER WORD SAVED FROM INITIALIZATION 


; HERE TO START FROM DECT 
: DECTAPE BUTTON N UERE PocreD. IN CASE LOPPY Ex Perdis. 


;HERE TO START WITH A FLOPPY, FROM UNIT O 
‘GO BOOT 


: WERE TO BOOT FROM BLOCK 0 OF DECTAPE, UNIT # IN RO 


tcePA= 177340 
tesT= 9 
CENDZ= BITIS 
TCCM= 
CERR= BITIS 
TCREV= BITI1 : 
TCUNIT= BITIO!BITS!BITS ;UNI 
TCROY= BIT7 
TCFUNC= B1T3:81T8!B111 
TeRMUMS GeBITL 
TCREAD= 2*BIT1 
ToGo BITO 
& 
: REGISTER USAGE: 
. RO — UNIT ii 
: Ri -- ROORESS _OF 
: RS -- PARAMET 
tcporo: 
CLR RO 
CLR RS 
: oF TCBOOT 
tcgoor: 
MOV BRETRY, SP 
MOV sTCEPA+TCCM, R1 
; BR TCRTRY 


; WERE ON ERROR TO RETRY 
tCRTRY: 


TST RS 

BMI 10$ 
DEC SP 

BLT TCEHLT 


; INIT RETRY COUNTER 


;POINT TO COMMAND REGISTER 
;TRY IT 


s INDEF IN TE RETRY? 

; YES-- HARDER 
:NO-- DECRENENT COUNT 
:TOO MANY-- GIVE UP 


SS 


HO9 


MAINDEC-11-DZBND-J MACY11 27(663) 2-MAY-77 11:46 PAGE 110 
DZBNO.P11 ROM CONTENTS TABLES 


4272 007324 ;1733e4 000005 RESET ;CLEAR TC1l 

4273 0073e6 010003 ;1733e6 010003 MOV RO,R3 ;GET UNIT NUMBER 

4274 ee 17s 000303 SWAB SR} ;10 BITS 10-8 

4275 33e Ol 317 010304 MOV R3,R4 ;COPY FOR READ FUNCTION 


=z 
pA 
g 
VO 


seicssgaseccanasaaces 3 


aa oS Re MP as 


; 


#8 


1-0ZBMD-J 
ROM CON 


~ 
es pe 


of 
a 8 
ee 


Bs a 


oOo 
43 


po 


42 
3 


Pt 


;8N873H - KL1O (POP-11) 2S6 WORD BOOTSTRAP ROM VERSION 3(23) 


p= t= ps b= FS be 


He —- 


a Ee 


bee 
oe 
be 


se 


o = 
y 
ee 


bb be be pa pe be pe ee ed b= b= be 
R 
N 
cal 
rs 


: 


gene agGga 


bb be 


@-MAY-77 11:46 PAGE 111 


MACY11 27(666) 17-AUG-76 16:19 PAGE 6-1 


BIS STCREV+TCRNUM+TCGO,R3 ;START TAPE TOWARD FOWARD END-ZONE (BLOCK 0) 


i MOV R3, (R1) oe 
: TST (R1) ; ERROR? 
:NO-- WAIT FOR. END-ZONE ERROR 
TST TCST-TCCM(R1) | ;END-ZONE UP YE 
BPL TCRTRY :NO-- MUST BE OTHER ERROR 
MOV 8-256. TCWC-TCCM(R1) ;SET WORD COUNT 
;NOTE THAT “RESET” CLEARS BUS ADDRESS REGISTER. 
BIS #TCREAD+TCGO,R4 :START READ, FORWARD 
an MOV RY, (R1) ae 
: TSTB ss (RL) ; TRANSFE ? 
et a a 
S (R1) :YES-- E ? 
BMI TCRTRY :YES-- RETRY 
BR CLRPC !NO-- DONE-- GOTO LOCATION 0 
: HERE ON TC11 ERROR 
TCEHLT: 


MOV TCST-TCCM(R1),RO ;GET STATUS REGISTER 


BR HALTED 


;AND STOP 


2 eee 
DZBMD . P 


ne ee ae ee a ee 


MACY11 27(663) 


ROM CONTENTS TABLES 
;BM873H - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 7 


. 
, 


SD lll Rt th ete Lh Le ee i i ee ee 2 


178 
012706 ;173410 
000014 ;1734le 
176709 it 14 
bi39 317. 

004000 =; 173422 


176700 


ALAN 
tae 


ee, eee 
. ++ 
eens 





eee 


Cc 
— 
Be 
| 
ro 


= 


: 


2-MAY-77 11:46 PAGE lle 


.SBTTL RPO DISK BOOTSTRAP ROUTINES 
: RPOY REGISTER DEFINITIONS 


APEPA= 176700 SEXTERNAL PAGE ADDRESS OF RPOY REGISTERS 
RPCS1= : TF #1 
ReTREs BITIY iTRanecR PR eRon 
RPMCPE= BITI3 : PARITY ERROR 
RPOvR= ey sDRIV {10 -AD 
RPFUNC= B Beh i ee 
RPREAD if 
: ro BITO 5 GoD 
RPDA= 6 Trae H TE) SECTOR (LOW BYTE) 
eee Trea H its "eves REGISTER #2 
RPDS= ip agg ite VE STATUS REGISTER 
RPERRe BITia DRI ek 
RPERI=z 14 pe nO #1 
~-RPFER= BITY nee at 
RS ETE Be eg 
“Dae "wet ad it TBS EVCINCER 
! REGISTER USAGE: 
RY -- ROORESS OF RPCSI 
: R2 -- Dave FOR RPOF: RPECCI (ECC INHIBIT), RPFM22 (22 SECTOR FORMAT) 
: RS -- PARAMETER WORD SAVED FROM INITIALIZATION 
; SP -- RETRY COUNTER 
: HERE TO BOOT FROM RPO4-- UNIT # IN RO ; 
: START RPOY GOING ON BOOT 
RPBOOT: 
MOVs #RETRY, SP SRETRY RETRY TIMES 
MOV WRPEPA+RPCS1,R1 ;ADDRESS RPCS1 IN Ri 
MOVs BRPECCI, Re ;SET ECC INHIBIT, 20 SECTOR MODE 
BR RPRTRY sFALL THROUGH RETRY CODE 


KO9 


MAINDEC-11-DZBNO-J MACY11 27(663) 2-MAY-77 11:46 PAGE 113 
DOZBMD.P11 ROM CONTENTS TABLES 


moa! ; HERE ON ERROR TO RETRY 


i 173424 RPRTRY: 
4 007424 00570S ;1734e4 005705 TST RS INFINITE RETRY? 
4366 007426 100402 ;173426 100402 BMI 10$ :YES-- TRY AGAIN 


MAINDEC-11-DZBMD-J 
ROM CONTENTS TABLE 


OZBNO.P11 


gal: isemeensaaidiaed a 


8 
TEVO 
: 


ne 


007542 


;8N873H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 


Beg | 


2B 
=e 


p= pa Pe 


ee 


BE 


: 


ie 


— 
— 
r=4 
=r 


MACY LI 271663) 2-NAY-77 L1:4e PAGE 114 


MACY11 27(666) 17-AUG-76 16:19 PAGE 7-1 





31 TRY T EXHAUSTED? 
Too a a mY SUA 
“1 RESET Api! 
il RO,RPCS2(R1)  ;SELECT PROPER UNIT # 
; : BIT #RPDVA, (R1) IS DRIVE AVAILABLE TO US? 
*1 BEQ RPRTRY TRY AGAIN 
it MOV SRPPRST+RPGO, cri? D0 ’READ-IN PRESET’ FUNCTION 
i! CLR RPOC(RL) ;SET CYLINDER 0 
it DOSOE CLR RPDA(R1) ; TRACK 0, SECTOR 0 
il ¥ BIS R2, RPOF (R1) ;SET INHIBIT ECC, 22-SECTOR FORMAT (IF FORMAT ERROR) 
teria O}e7Bi MOV 8-256. ,RPWC(R1) ;SET UP WORD COUNT TO PROPER VALUE 
$1747" Go00de : NOT THAT T T NECCE Y TO SET UP 
teh Ne Ws TER REABCIN- PRESET 
5 173476 012711 MOV SRPREAD+RPGO, (RLY OTART READ 
: 173470 000071 
: 173502 20S: 
31 1 1 TSTB (R1) ; READY? 
*1 BPL 208 ‘NO-- WAIT UNTIL IT IS 
*1 1 BIT SRPFER, RPERI(R1)’;FORMAT ERROR? 
3173510 
31735le 4 - 
* 173514 e- 30S -- TRY AGAIN 
+ 173516 1S BRPF M22, R2 YES-- TRY FOR 22 SECTOR FLAVOR 
317 3eee Bipoae 
: 173522 BR RPRTRY TRY AGAIN 
; 173524 30S: 
i 17 3oes 11 BIT #RPTRE!RPMCPE, (R1) ; TRANSFER OR MBC PARITY ERROR? 
tex 1 BNE RPRTRY ERROR-- TRY AGAIN 
*1 1 BIT SRPATA! RPERR, apathy ATTN OR OTHER ERROR? 
iI seee Anbar 
173238 1331 BNE RPRTRY ;YES-- ERROR-- TRY AGAIN 
; BR CLRPC NO ERRORS-- GO TO LOCATION O 
: HERE TO GO TO 0 
5173542 ELRPC: 
173542 005007 CLR PC ;JMP 0 


HERE ON ERROR FROM RPOY AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO 


MO3 


MAINDEC-11-DZBND-J MACY11 27(663) 2-MAY-77 11:46 PAGE 115 
DZBMD.P11 ROM CONTENTS TABLES 


HLT: 


que 44 Peay RPEHLT: oy sRPDS(RI),RO —«; DISPLAY DRIVE STATUS 
nes Borate BOBAPS :tPseve BORATS o ; 


HALTED sR.I.P. 
HALTED: 


woe ; 173550 : 
Wuba Sarees BOOP :1%88e9 BRRPE BRT actep RTE y peAo 


a ee a e 


_ NAINDEC-11-0ZBMD-J MACY11 27(663) 
' DZBMD.P11 ROM CONTENTS TABLES 
44e9 ;BM673H - KL1O (PDP-11) 
4430 
ma ; 
qua 
4434 
4435 
YAS 
4437 
me : 000040 
4440 P 
4uy] 
Y4Yo 
44S 
4Y4Y ; 173554 
4445 007554 010037 ;173554 010037 
4446 007556 O00040 ;173556 000040 
4447 007560 012700 ;173560 012700 
a. 007562 173566 3 17 se 173566 
007564 000630 ;1 4 000630 
4450 
44si 
44Se 
4Yyc3 
44S4 
qucg 
4456 
4457 
ques 17. 
: 
4460 i173eee gosoos 
446} si 1 
re ee 
re | ll 
YNbY 317878 012725 
=: aie 
446 1 1 
4468 
Y4eg 
4470 


EEE 
~ 


or SERERE RS 





NO9 


2@-MAY-77 i1:46 PAGE 116 


256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 8 
.SBTTL INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE2O 
: DTE20 DEFINITIONS 


NOTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS 
ARE IN SDEF IN SYSMAC.SML 


; 
bresizs 40 sEACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
TEMAX= 4 :MAX OF 4 DTE’S ON A POP-11 
: BUTTON #4 -- INITIATED BY ’-10 RELOAD -11’ BIT 
buTons 
MOV RO, ROTOR7+0 ;SAVE RO IN 40 
MOV #10$,RO ;SET RETURN ADDRESS IN RO 
Be REGSAV ;SAVE R1-R7 


: REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON 


TESTES PTE UG TN SRI Tomo 


TO -10 BYTE COUNT TO10BC 
NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S. 
ios 
CLR RS ;ADDRESS LOCATION ZERO 
MOV (RS)+,RO QIN N RO 
MOV (RS)+,R1 : N Bt 
MOV (R5),Re : 4 IN 
MOV #21$, (RS)+ :SET NXM TRAP ADDRESS IN 4 
MOV (RS),R3 ;SAVE 6 IN R3 
CLR (RS) :SET PS FOR TRAP 
' LOOP THROUGH ALL DTE’S 
len, 
MOV #OLYCNT-DTESIZ,R4 ;POINT TO DTE # -1’S DELAY COUNT REGISTER 


; (WILL BUMP TO # 0) 
: HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE 
2:S: 


2e$: 


MOV #4, SP ;SET SP TO 4, STACK IS LOCATIONS 2 AND 0 


ADD #OTESIZ,RY ;BUMP TO NEXT DTE’S E>). TERNAL PAGE ADORESS 


i 
——— OO 


TT A a 


B10 


vid g7 (ges) 2-MAY-77 11:46 PAGE 117 


MAINDEC-11-0ZBND-J 
ROM 


OZBND.P11 


R4 


TSTB 





BMI 
BIT 


8701108, STAT-OLY 


sNO-- TRY NEXT DTE 


ees 


eo eee eee 


a 
= - . 
' 





MAINDEC-11-DZBMD-J MACY11 27(663) 
OZBMOD.P11 ROM CONTENTS TABLES 
4493 ;BNG73H - KLIO (POP-11) 
wee 007636 O26417 ;173636 026417 
RAF) 007640 O00014 ;173640 000014 
4498 007642 001365 ;173642 001365 
4499 

ueDt 

4502 

woDs 44 010315 ;173644 01031 
Se fers line (ieee f 

C1045 31 010145 

4507 007652 O10045 ;173652 010045 
doos 

4510 

Wei 007654 O01 173654 012700 
4513 007656 000130 ;173656 000130 
ueie 01 it 

4516 euate] 117 30P0 

4517 007664 000156 ;173664 000156 
4518 OO7b65 | ° 173666 103374 
4519 

4520 

4521 

4522 

4523 

4504 

4505 

4526 

ueo8 : 173670 

4529 70 : 173670 

4530 72 010401 i17ere 016401 
4531 74 012700 +:173674 01 
4532 007676 O00100 ;173676 000100 
133 007700 010021 +:173700 010021 
4535 

4536 

4537 

4538 

4539 

4540 

4541 

wou 1 3173702 l 
Bae aats 
Geue DO771B TPH itDStB GTP Ted 


2-MAY-77 11:46 PAGE 118 


256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 8-1 


CMP TOLOBC-DLYCNT(R4), (PC) ;DOES THIS ONE HAVE 1365 
IN IT’S TO -10 BYTE COUNT? 
BNE 228 :NO-- TRY ANOTHER DTE 


WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON 

: ADDRESS OF DLYCNT REGISTER IS IN RY 

‘ MOV ai sRESTORE LOCATION 6 
MOV ~ ) ; § 
MOV R1,-(RS) ; 2 
MOV ; 0 


T le Orr —_— DLYCNT TO TOLIDT 
; IN LOCATIONS 130-1 


~ 


MOV 8OTESAV, RO POINT TO SAVE AREA 
eS: Oy CRUDE, REGIST 

CMP WR Tot be vonT+DtESey, R RO ;FINI 

BHIS 29S ;NO-- SAVE SOME MORE 
t Rus TOLIDT#2 


SET Riz STATUS REGISTER 


: IAG2 REGISTE 
: DO DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
: LOADED FLAG 


Q0x 01AG2-TO110T-2,R4 ;R4 POINTS TO DIAG2 REGISTER 
MOV R4,R ; Ri 
MOV RORESET, RO i Soup RO FOR "DIAGNOSTIC RESET’ 
MOV RO, (R1)+ ;R1 POINTS TO STATUS REGISTER 
: REGISTERS: 
: RO -- ORE T (DIAGNOSTIC RESET FUNCTION) 
: Ri -- (STATUS REG 5 TER) 
: RY -- lage t (DIAGNOS GISTER #2, WHERE ORESET IS) 
: THE 9 WI ART 
; Tht ANDRESS. Wen Phish D, mee’ “10 Bwice RING RD DOORBELL . 
' CLR DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO) 
CLR TOLOAD-STAT(R1) ;START DUMPING -11 MEMORY TO -10 


— eee ee eee —_— a ee - ——-«- 


D10 


MAINDEC-11-DZBND-J MACY11 27(663) 2-MAY-77 11:46 PAGE 119 
OZBMO. TABLES 


Pll ROM CONTENTS 
7 ; 17371 ; STARTING AT LOCATION 0 
007712 032711 ; 73013 032711 sip BIT #T0110B, (R1) ;1S DOORBELL RINGING (TRANSFER COMPLETE)? 


es raat ite ee 10014 Rov ROS CRY Tes -MELEAR DOORBELL AND ERROR FLAGS 
Wee ; NOM, THE 10- MILL GIVE, USA. #56 ORD BOOTSTRGE, 70 BF AERO 


Z 
of 


sagapnanneaaed 


§ 


a 
nv 


E10 


1-DZBMO-J MACY11 27(663) 2@-MAY-77 11:46 PAGE 120 
ROM CONTENTS TABLES 


;BN873H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 8-2 


; THE -10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION 
; OF THE LOADED CODE AT LOCATION O. 


07722 O0sDe 1 005061 CLR _TOLIAD-STAT(RI1) ;START INPUT TO LOCATION 0 
o77e% Ole76l 117372 012761 MOV _—sRIFLOP!<<-256.>87777>, TOLIBC-STAT(R1) ;256 WORDS, INTERRUPT 
Saree | 31738 Stee 

; =10 WHEN DONE 

HEE wer, 

007734 032711 $1 032711 BIT _STOLIDN,(R1)  ; TRANSFER COMPLETE? 
SOsFaB BOTaoe itoSPNB DOLT7S BEQ «40S NO-- WAIT UNTIL 
007742 005007 :17374e2 OOP CLR PC ;G0 Piet, ED CODE, STARTING AT 


Se 


_-- 


ee ee 6 ee + ee ee ee 


mm i = ee 


F10 


2-MAY-77 11:46 PAGE lel 


MACY11 27(663) 


17-AUG-76 16:19 PAGE 9 


MACY11 27(666) 


VERSION 3(23) 


-SBTTL FILL TO END OF ROM 


8 


=NQO0 OOOO OWHOOOOOOWWWOW8WO000000 20 


Ota aaa ddd dada dd 


= Batts taatata tata inte aasasas3 


Pe wiigsee? ¥’erRrteterewteeeeet aes eet se Ue 


Brie 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 


SSSSSSSsssssssssssssssssss sé 


BEERERRR ERP RRRRRRreR SNe Bp 


ce Ree eee Keen eee eee Ree Ree Bee Re Reon Kom Rem Kee Kon Rom Dee Ree Roe ko hk | 


HOD OD OH OCHO OH OH CH EHEGR EH EH EH OH CH EBER ES EHR ES EHR ESHER ER ES OS 


_ BEBEBEBEGEGEE ss 
SEEGEEEGEGS EGE 


, teed 


—_---— eS SS SS 


;BN873H - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM 


oO-tu 
— 


FPF 


ee A EN em me ose se eee + 


st Wh eames | MACY11 27(663) 2-MAY-77 11:46 PAGE lee 
OZBMO.P ROM CONTENTS TABLES 


4613 010000 

“eis ie Foe ararayy 

i? poets TO THE 

eis iBMa7ay = eOKLIO. (POP=11) 256 TD) ose HoRD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 1 


; -SBTTL TITLE PAGE 
; -TITLE B8M873J - KL1O (POP-11) 256 WORD BOOTSTRAP ROM 


: COPYRIGHT (C) 1975, 1976, 1977 DIGITAL EQUIPMENT CORPORATION 
: ALL RIGHTS RESERVED 


THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YJ BOARD 


SERERGR RRR RE 


MODULE : BM873J 
DATE: 3-SEP-76 
AUTHOR: TOM PORCHER 


MAI 


C- 
| OZBMD.P11 


4635 
4636 
4637 
4638 
4639 


=d 


46 

464 
4642 
4643 
4644 


11-DZBMD-J MACY11 27(663) 
ROM CONTENTS TABLES 


;BM873J - KLIO (POP-11) 


wees wes Oe es es wee wees 


173000 


H10 
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256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 2 
\SBTTL PARAMETERS AND MACROS 

PARAMETERS 

; pss973= 173000 {START OF 
Ossauc= 73000 


it Bee 6 fi cag te il aus 


"ng IP au gated et Ee 2 


;HALT WHEN “ BUTTON PUSHED 


0 
sbte-iad ea. DLYCNT TO TOLLOT 


T ) SUPPORT 
DOCMP STYLE (WHOLE  NEADER) FOR DATA 


RSSPO4= 

F = dee tie-eIt) FORMAT 
F = ay eT 
RS$X1l= 177170 iR ec CELOPPY 

TS$Cll= 177340 ;1Cl1 (DEC TAPED 

OS$SLil= 177560 ;DL11 ( E oaB LIN CINE 


: DEFINE ASSEMBLY CONDITIONS 
-OSABLE GBL 
“LIST  MEB 

MISC. MCALL’S 
-MCALL CALL,RETURN 

MACROS 

MACRO TO FILL 10 A LOCATION (RELATIVE TO ROM ORIGIN) WITH ZERO BYTES 


.MACRO FILLTO LOC 
-IF OF 7 


.IF_GE <LOC>~<.-BM873> 
FS <LOC> =< . -BM873> 


PRINT <LOC>-<.-BM873> ;FREE BYTES AT LOC 
-ENOC 
-REPT <LOC>-<.-BM873> 
-BYTE 0 
" 
IF 


ENOC -ERROR <.-BM873>-<LOC> ;BOUNDARY EXCEEDED AT LOC 


-ENOC ; .IF DF B$$873 
-ENOM FILLTO 
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wearer ee ee eres 


Se ee ee hee ee ee ee ee 2) 
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256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 2-1 
; MACRO TO DO ’MOV SXXX,DEST’ OR ’CLR DEST’ IF XxX IS ZERO 


.MACRO MOVO XXX, DEST 
. IFEQ Xxx 
CLR DEST 
.IFF 
MOV &XXX, DEST 
.ENDC 
.ENDM MOVO 
: L R TO A REGISTER 
"GENERATES: OME Or The OLE OWING. 
: - (REG), ),-(REG) ; -4 
: cr -(REG : <2 
. CMPB = -(REG),-(REG) ; -2 (REGISTER MAY BE ODD) 
: DEC REG : =] 
: <NOTHING> : 0 
: INC REG : | 
: TST (REG)+ : 2 . 
: CMPB = (REG)+, (REG)+ ; 2 (REGISTER MAY BE ODD) 
: CMP (REG)+,(REG)+ :°4 
ADD 8XXX, REG : ANYTHING ELSE 
: USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY 
AND ALSO DOES NOT SET THE CONDITION CODES PROPERLY 
‘ -MACRO ADDX XXX,REG, ODD 
TEP Pao 
ene? (REG) , - (REG) 
.ENOC 
.ENDC 
-IFEQ XXX+2 
IF B < ) 
TS -(REG) 
IFF 
CMPB = - (REG) ,- (REG) 
. ENDC 
NOC 
IFEQ XXX+1 
DEC REG 
.IFEQ XXX 
$$$=$$S+2 
-IFEQ XXX-1 
INC REG 
.ENDC 
-IFEQ XXX- 


IF B < 


ST NR a 
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TST (REG) + 
. IFF 


K10 


sue me 


=J 
ROM CON 
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;B8N873J - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 2-2 


ee ee we ee es ee et et ee etee ee 


Se Se eles eset os et et ee es eewes ee ee we 


CMPB (REG)+, (REG)+ 


IF B <O00D> 
CMP (REG) +, (REG)+ ? 
-IFEQ $$$-. 
ADD #XXX, REG 
.ENDM  ADOX 


GENERAL BIT DEFINITIONS 





7 Z 70 ; SWITCH REGISTER 
199996 ne 17396 ;PROCESSOR STATUS WORD 
000340 PR7= 7*B1TS ;PRIORITY 7 


a a mr er er em ee ee - 


M10 
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ROM CONTEN 
476 ;BM873J - KL1O (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 3 
4788 ; .SBTTL EXTERNAL BUTTONS #1, #2, #3 
730 : ESTABLISH ROM ORIGIN 
4792 ; 001 ‘IF OF BS$873 
4793 : 002 .IF sbesbuere 
4794 ; e, - 
4795 : START: 
4796 : HALT 
4797 : .IFF 3. IF OF DSSBUG 
4798 : 173000’ .=. 
Wad a oF OF 
uBDt APP, if ai op esters. 
4g02 : oo2 .IF 
4803 : th ,0F PssROn 
Boe =. 4PSSRO VO PSSROM. RO ;START AT ROM START 
4806 : MOV (RO)+, 2000-2(RO)' :MOVE A Horo 
4807 ; CMP RO, #84873E ;AT END YE 
4808 : Lg 10$ :NO-- Bark FOR 
4809 ; bne73+2000 :GO TO NEW CODE 
4810 : IF ; ts OF PSSROM 
uBie : 001 “ENBC'; 
4813 ; 000 .ENOC ; TE EOF Beeor3 B$$873 
4815 173000 ' BM873: 
4817 ? BUTTON #1 -- LOAD USING SWITCH REGISTER 
qBiS ; 173000’ , BUTONI: 
4820 . 001 .IF OF RSS$GSV 
seep 1000C ; 173000’ 010037 MOV RO, RSSGSV+0 ;SAVE RO IN LOCATION 40 
10002 217 000040 

. .IFTF ; .IF DF RSSGSV 
4B24 910004 613700 j173004" eon 013700 MOV JsSWR, RO GET SWITCH REGISTER 
dee stews 42300 173016" 032700 BIT #B81T0, RO IS LOW-ORDER BIT SET? 

010012 000001 ;173012 o00001 

4828 010014 001007 ;1 ’ 001007 BNE BUTONX :YES-- LOOK AT CONTENTS 
4829 . IFT ; .IF DF RSSGSV 
4830 010016 Q00S510 ;173016’ l REGSAV :NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN RO ( 
4831 : -IFF ; .IF DF RS 
4832 : JMP (RO) ;GO TO ADDRESS FROM SWR 
“o8 000 .ENDC ; .IF DOF RSSGSV 
igs : BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK, OR TC11 DECTAPE, OR DL11 
1B38 10020 i 173050: 005. aan CLR RO ;SAY LOAD FROM FLOPPY, UNIT O 
4839 Bt OS tartan :17302e" Bpaae4 BR BUTONX ‘GO TO COMMON CODE FOR 3 BUTTONS 


ll 
1 
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ROM CONTENTS TABLES 
: REQUIRED POWER-FAIL VECTOR 


173024’ ‘ FILLTO 24 
0024 : 173024" 173000’ .WORD §8M873,PR7 
0026 000340 ;173026 000340 


—_—————nee i LLL CC LS Ee 





ene 


Bll 
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;BMG73J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 3-1 


: BUTTON #2 -- LORD BOOT FROM RPOY DISK 


* $0,800, ae4 ;BOOT FROM OL11 IF NO FLOPPY 
;SET PS OF TIMEOUT TRAP 
AE Noe “RSSTRY onoV ye, SP :SET UP TEMP STACK 


B81 iP oF 


gor 
ry | . BUTONe: 
9100% 012700 | , 012700 MOV #8177, RO ;BIT 7 MEANS LOAD FROM RPOY 

10032 :] 000200 

; BR BUTONX FALL INTO COMMON CODE 
: ROIS IN RS AS THE TER WORD PASSED TO BOOT 
We? RoR EP ol Sti 
4859 : BIT : =1 vant re STER 
4g60 ; BIT 2: ( 8 DISK (OR TC11 DECTAPE) 
BRSe : BIT 15 = 1 i INITE Reh 
4863 : 
wees 01 0 ea 0 OT as RS “SAVE PARAMETER FOR BOOT 
4855 ot 1 21 ’ 10e306 : it are oer FIELD IN LOW BYTE 
a it il ’ 1 CMPB 0s«s83#BIT4, RO : 0, 1, OR 2? 

1 1001 ;1 —— 101001 BHI 10$ ;YES-- UNIT IS UNIT TO USE 
 aiebomeell | 005000. CLR RO NO USE UN 3 
oe a ee ne ene a 
Mars DLO 177770 173084 177770 ‘ ; 
were : UNIT 8 IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7 
WB78 001 ‘IF OF RSSPO4 
4e79 010056 {0570S ;173056’ ide7bs TSTB sR ; WHERE SHOULD WE 007 FROM? 
4880 010060 100551 :173060’ 100581 aeidoy RPBOOT ‘BIT 7 = 1 -- BOOT FROM RPOY DISK 
4881 : 000 . ; IF OF 
uees : BIT 7 = 0 -- BOOT FROM RX11 IF IT EXISTS, ELSE TC11, ELSE OL11 
dees : 001 ‘IF DF RSSX11 
4886 : O02 JE OF $$C11 
4887 19062 12737 ;1 ’ oi2 000004 MOV #TCBOOT, a84 ;BOOT FROM DECTAPE IF NO FLOPPY 
4888 i 7aers i! 173274 
Wes0 steaa i 005037 ;173070’ 005037 CLR a6 SET PS OF TIMEOUT TRAP 
4e9i 010072 000006 ;173072 000006 
4B92 ; TIE _NOF RSSTRY MOV #40,SP ;SET UP TEMP STACK 
4893 ; fs AE ir Os OF t$$C11 
wes : 

4896 : 
6% ; 
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ROM CONTENTS TABLES 


wees eseees ee ee 


. T ;BOOT FROM FLOPPY TO START 
"IFF ; Ais OF RSeXTT 


8OLBOOT, 284 ;BOOT FROM OL11 IF NO DECTAPE 
LIF aS TRY oy 840, SP ist oP PMP STACK band 
; TENOR sir OF DS$$L11 


Se 
= 
> 
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OZBMD.P11 ROM CONTENTS TABLES 

4908 ;BMB73J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 3-2 
10 T ;BOOT FROM DECTAPE TO START 
ll , LIFF ; .IF OF TS$Cii 

4912 : 003 °.IF OF OS$L11 

1913 ; nce Fre pe BegOOT ;BOOT FROM DL11 

4gi6 ; * ae OR i Rust HAVE EITHER RX11, TC11 OR DLIL 

4917 : 001  .E€NDC if ofr 11 

4918 000 .ENDC ;’.iF DF RSSXI1 
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be 
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002 
317 ‘ 
317 000020 


;173100 
3173102 177170 
; 173104’ 
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256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 4 
-SBTTL RX11 FLOPPY DISK BOOTSTRAP ROUTINE 


‘IF DF RSSX11 
: RX11 REGISTER DEFINITIONS 
AxcS= 0 OFFSET FOR CSR 
RoR oe BITS R REQUEST 
RXDONE = ITS t TRANSFER 
RXUNT = Ts sUNIT I 
UNC= T31B1T!B1T : FUNCTION: 
Lbs ; FI 0 
RXEMPT= ; : EMPTY SILO 
RXWRIT= 4 : WRITE SECTOR 
=6 ; READ CTOR 
= 1b : REGISTER 
RXCO= BITO :G0 BIT 
RXDB= 2 ‘MULTI-PURPOSE DATA BUFFER REGISTER 
NOTE THAT THE BOUTSTRAP IS WRITTEN IN LOGICAL BLOCK 0 
WHICH Ms TREK 1. SECTORS 1, 3, 5, 7. ONLY SECTOR 1 
IS READ BY THE ROM. 
REGISTER USAGE: 
RO -- UNIT 8 


Re -- READ $5 OF Axcs WITH UNIT SELECT SET 
R4 -- DATA SS (TO READ OR WRITE) 


RS -- PARAMETER WORD SAVED FROM INITIALIZATION 
SP -- RETRY COUNTER 


HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO 


RXBOO 
.IF DF RSSTRY 
012706 


MOV #RSSTRY, SP ;SET RETRY COUNT 
-IFTF ; .IF DF RSSTRY 
012701 MOV #RS$X11+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX11 


-IF DF TSSC11!0$$L11 
005711 TST (R1) ;RX11 EXIST? 
-ENDC ; .IF OF Tet Ose. ll 

BR ;FALL THROUGH RETRY CHECK 


t WERE ON ERROR TO RETRY 


6 a eee 


F1ll 
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Ze ; 173106’ sgl ee . 
4 010106 605705 ;173106’ ade sog - $28 RE ; INDEFINITE RETRY? 
4976 O0101:0 100402 ;173110’ 100402 BMI RXRSET -YES-- TRY FAITHFULLY 


—— Eee 
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Roistupisisiis 


a10ii4 
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Bosse 


.ENOC ; .IF OF RSSTRY 
: HERE TO START TRANSFER 
P RXRSET: 
oo0c0s ae RESET ;CLEAR THE WORLD 
032711 "git #RXDONE,(R1)  ;WAIT UNTIL READY FOR FUNCTION 
001775 BEQ 20S ;NOT YET-- WAIT 
: HERE TO PERFORM READ, UNIT # IN RO 
MOVB (PC) .RY T TRACK/SECTOR OROT” T TO 2 ### MOV RO,R2 
Me HOV RO, Re raat Unit re er THIS LINE *## 
012702 MOV BRXUNIT, R2 + RONCZERO=- ASSUME UNIT #1 
30S: 
052702 BIS SRXREAD+RXGO,R2 ;SET READ FUNCTION 
1,R Y ADDRESS OF RXCS 
610193 a NOV Ro" tRa)+ ig ART READ FUNCTION, R3 NOW POINTS TO RXDB 
108376 Bee 4s; i REAOV ArT 
012713 MOV #1, (R3) *SET SECTOR #, TRACK # SECOND TIME THROUGH 
c RY OUNT CTOR (1) TRACK (0) 
a BE Ms A OLE 
032711 “BIT SRXERR!RXDONE, (R1) ;DONE OR ERROR? 
;NO-- WAIT 

Mpon4e at BYATRY YES-- ERROR IN FUNCTION 
; READ COMPLETED-- EMPTY SILO TO MEMORY 
: NOTE THAT RY = 0 FROM ABOVE 
612711 MOV BRXEMPT+RXGO, (RL) ;START EMPTY 
132711 BITB § #RXTREQ!RXDONE,(R1) ;READY FOR WORD, OR TRANSFER DONE? 

177 BEQ NOT READY-- WAIT 
OBO 14 BPL CLRPC DONE-- GO TO "eet at 1’ 
111 MOVB (RB), (RY) + = A BYTE ROM SILO TO MEMORY 
000772 BR 60S sNQT Og BYT 


20-JAN-77 11:51 PAGE 4-1 


SP ;NO-- DECREMENT RETRY COUNT 
RXEHLT ;GIVE UP IF RUN OUT 


H1l 


as 2-MAY-77 11:46 PAGE 136 


HERE TO START ROM TO BOOT FROM DECTAPE # O 
DECTAPE BUTTON WERE PUSHED, IN CASE FLOPP 


O02 .IF OF seu 


oO 


LR RO ; HE 
BR TCBOTO ; B00 


000425 
001 .ENOC ; .IF DF TS$SCl1l 


RE 


as IF 
Y EXISTS. 


TO START WITH A FLOPPY, FROM UNIT 0 
T FROM TAPE 


S041 


ERPREDRERURUMNONOSSSeaTaeeS | 


5069 
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ROM CONTENTS TABLES 
;BM873J - KL1O (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 4-2 


ee et ewes es ee wes ee ee ee 


ote 3 IF R$$X11 
00e IF OF’ HS usa?” 
BUTTON #1 (OPTIONAL) -- HALT, THEN LOAD USING SWITCH REGISTER 
173220’ BUTONO: 





’ HALT ; 7 
17a BR BUTONI iBGY LDSk AT SWR LATER 
001 IF DF HSSALT 
: REQUIRED POWER-FAIL VECTOR 
3 173224" . FILLTO 2e4 
173000’ .WORD BM873,PR7 
+1 73o0 000340 


IFT ; .IF DF RSSXI1 
: HERE ON ERROR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT 


oo2 'IF OF ESSDSP 
XEMLT: 


: MOV #RXRERR+RXGO, (R1) ;D0 A READ ERROR REGISTER FUNCTION 
IT BRXDONE, (R1) ;WAIT UNTIL ERROR ASSEMBLED 
(R3),RO Ge ERR ISTER 
BR. HAL TED 1 BRo preelay ERRORS 
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5071 :BM873J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 5 
ie : .SBTTL INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE2O 
5075 : BUTTON #4 -- INITIATED BY ’-10 RELOAD -11’ BIT 

; 001 [IF OF D$sT V 
a gg ca BO 

il? ’ . 010037 MOV RO, RSSGSV+0 ;SAVE RO IN 40 
508 ise 
: 173236 173622 
; BR REGSAV 

: 000 [ENDC ; .IF DF DSST2OSRSSGSV 


012700 MOV sO TEDMP , RO ;SET RETURN ADORESS IN RO 
;SAVE R1-R7 


—— a a 


rr i ns ee ee + 
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;BM873J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 6 
BY : .SBTTL REGISTER SAVE ROUTINE 
$083 ; 001 IF OF RSSGSV 
fe SAPARD SPARS ERT, AER, EETSTERS FOO” 
£094 ; CALLING SEGUE \ aecduial 
EE : Bila 
5038 ; RET: < RETURN HERE? 
5100 ; ALL REGISTERS RESTORED 
510s 173240" ; REGSAV: 
S104 010240 010037 ;173240’ 010037 MOV RO,RSSGSV+16 §;SAVE RO AS PC IN Sb 
5105 010042 O000SE ;173e42 000056 
a0 ea ootoee Hes 012700 MOV BRSSGSV+16,RO  ;RO NOW POINTS TO S6é 
108 01 1 i eae 010640 MOV — SP, ~( RO) ;SAVE SP IN SH 
cif) Biles GIG irae: «= BIRR AYR} RN A HN 
111 1 10340 j1 ;, 016340 MOV R3,~(RO) SAVE R3 IN 6 ; 
atk heed tatty less 818748 MoV ORY’ =¢R3 gave Rr HN 2 
114 O1 14000 , 014000 MOV (RO), RO ‘RESTORE RO FROM 40 
S115 010266 900177 17 aeeb" 000177 IMP aRSScSv+16 :GO TO SAVED PC 
eis ; sae is -ENDC ; .IF DF RSSGSV 


mm te a a ee te ee ee eee ee ee 


Lil 
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,BNG73J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACYI1 27(563) 20-JAN-77 11:51 PAGE 7 
' \SBTTL C11 DECTAPE BOOTSTRAP ROUTINE 
; 001 ‘IF OF TSScil 

' TC11 REGISTER DEFINITIONS 


ae a joe BITIS eee lB 


nO4O00 Thies Bitte RECTION (TOWARD FORWARD END-ZONE) 
003400 Teun T= BiTioserTS:e1Te pee DIR 


= BITaeIT SFENCTION: 
arg A gy 


{Caos aro oe ‘ae a ETI, rp 





g BUS ADDRESS REGISTER 
; j REGISTER USAGE 
; Ts 
BP Billede room 
; RS -- PARAMETER WORD SAVED FROM INITIALIZATION 
; SP -- RETRY COUNTER 
: HERE TO CONTINUE WITH BOOT FROM UNIT O IF FLOPPY EXISTS, UNIT # IN RO 
; 002 ‘IF OF RSSX11 
; 173272" TCBOTO: 
010272 O0SOO0S ;173270° 005005 “SET SWR PARAMETER TO ZERO, ALSO 


; BR CBOOT ALL SET! 
; 001 ‘ENDC ; .IF DF RSSX11 


} HERE TO BOOT FROM BLOCK 0 OF DECTAPE, UNIT # IN RO 


173274" ’ TCBOOT: 
002 .IF OF pssrii 


a aren tec ea bc bases er eter er nbs ent bn i re 
saunter ee teen tit eta 


010274 612737 ;173274’ 012737 000004 MOV sDLBOOT, a84 sIN CASE NO DTA, TRY DL11 
010276 173530 ;173276 17 
ee Rseiey Oot! 
010300 00004 ;173300 
1 012706 : 173302" 012706 MOV 8RSSTRY, SP s INIT RETRY COUNTER 
1 :17 000020 
. .IFTF ; .IF OF RSSTRY 
010306 012701 ;173306’ 012701’ MOV STSSC11+TCCM,R1 ;POINT TO COMMAND REGISTER 
010310 177342 ;173310 177342 


; BR TCRTRY ;TRY IT 


a Se ee eee ee 


a a a eae ee eee 


M11 
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i HERE ON ERROR TO RETRY 
; 173312’ : TCRTRY: | 
i5e ; 003 .IF OF RES TRO OSSLII 
S177 010312 {oso11 ;173312' 105011 CLRB = (RL) 


’ 


;STOP ALL TAPE MOTION, TRAP IF NO TC11 


: 


| i | 
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BEIKR LEH SBEIRRISRHB Ia 
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;BM873J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 7-1 

: 002 yaa iF of ant 
10314 605705 ;173314’ Ob 2 RY Fits s INDEFINITE RETRY? 
10316 100402 5173316" 100402 BMI 10$ : YES-- TRY HARDER ' 
T3t) a ’ : a 
10358 Beaabe 3 15S80. Bpeiee i PeEHLT NRG MARY Give UP 

: , : ool . ; ids DF RSSTRY 
1 000005 ; rae 0000s "RESET sCLEAR TC11 
1ba5e 110061 31 , 110061 MOVE RO, 1(R1) ‘SELECT PROPER UNIT 
10330 000001 +;173330 070001 
10332 052711 3173332" 052711 BIS #TCREV+TCRNUM+TCGO,(R1) ;START TAPE TOWARD FOWARD END-ZONE (BLOC 
10334 004003 poten? as 
103% OOS711 173336" 005711 = wr ee ed ped tandeer tans 
14e i 17ade" 005761 eet Fee T-TCCM( RI) *END-ZONE UP YET? 
1 : 177776 
10346 100361 +:173346’ 100361 BPL TCRTRY ;NO-- MUST BE OTHER ERROR 
10350 012761 ;173350’ 612761 MOV 8-256. , TCWC-TCCM(RL) ;SET WORD COUNT 
10352 177400 173352 177400 
10354 00002 :173354 000002 

: “NOTE THAT “RESET” CLEARS BUS ADDRESS REGISTER. 
10956 642711 Hered 042711 BIC #TCREV, (R1) SET FORWARD MODE 
te] reat 1 —— 112711 MOVB § STCREAD+TCGO,(R1) ;START READ, FORWARD 
10364 0000S +:173364 000005 
1 | 3 1738 res71) ee orsta cD . TRANSFER DONE? 
10358 1baa44 Rca ies Be *NO-- WAIT = MORE 
ee i ie Me et ene oer TERTRY i VER-~ ERROR” 
10376 005007 ;173376’ Apeod? CLR PC *NO-- DONE-- GOTO LOCATION 0 

* HERE ON TC11 ERROR 
: 002 ‘IF DF ESSDSP 
TCEHLT: 


MOV TCST-TCCM(R1),RO ;GET STATUS REGISTER 
AND STOP 


BR HAL TED 
boo :Enoc | IF Dr ¥88eii 


;BNB73J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 8 


_ MAINDEC-11-0ZBMD-J MACY11 27(663) 
| OZBMD.P11 ROM CONTENTS TABLE 
S226 
S227 001 
S228 00e 
Sees 
5230 ; 173400’ 
S231 ; 173400’ 
S232 ; 173400’ 
S233 ; 173400’ 
S234 ; 001 
5235 
S236 ; 173400’ 
010400 O00000 ;173400" 
010402 000776 ;17340e’ 
$233 : 
S240 ; 
S241 : 000 


Ble 
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-SBTTL ERROR HANDLING 


BR 
FF : .IF DF _RSSTRY 
“LIF OF He epep" . ERROR 
“ENDC ; .IF DF RSSTRY 


T: 
T: 
TCEHLT: 
DLEHLT: 
;DIE 
HALTED sSTAY DEAD 


; CANNOT HAVE ESSOSP WITHOUT RSSTRY 


A 


_ MAINDEC-11-DZBMD-J 
ll ROM 


DZBND.P 
pee ;BN873J 
S244 : 
ey 
S249 
eset 
S2S2 . 
Sess ; 
5258 : 
5259 : 
5260 : 
S261 : 
S2be : 
5263 : 
S264 : 
S26S : 
5266 : 
S267 : 
5268 : 
5269 : 
S270 : 
S271 : 
S272 : 
5273 
5274 
5275 
5276 
5277 
5278 
5279 
ear 
S282 
5283 
Seay 
5285 
S286 
5287 
S288 ; 
5289 010404 612706 
eat 010406 000020 

oio4ic 612701 
5293 010412 176700 





Cle 
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.SBTTL RPOY DISK BOOTSTRAP ROUTINE 
001 ‘IF OF RSSPOY 
} RPOW REGISTER DEFINITIONS 
becsi= 





iRareen’ Peason 


near 
pce: Dat = 


I 
P dg 


one SECTOR {LOH BYTE) 
TATUS REGISTER #2 
at me ee ne 


000007 : 
?80000 ABata= BIT1S 


ge seeatSanasenne: 


coe wis ee 
000020 ” RPFER= BITH eer 
pootas RPOF= ee EEL OR Tie G 
1 M22= BIT12 oer CTOR (1b BIT) FORMAT 
004000 RPECCI= BITLI :INIBIT ECC CC CORRECTION 
000034 RPDC= 'DESIRED CYLI 
acm bon 
UNIT # 


ROORE DS OF RPCS1 

Re -- DATA FOR RPOF: RPECCI (ECC INHIBIT 

& -- roars i ae SAVED FROM INITIALI 
-- RETRY COUNTER 


), RPFM22 (22 SECTOR FORMAT) 
ZATION 


HERE TO BOOT FROM RPOY-- UNIT # IN RO 
START RPOY GOING ON BOOT 


RPBOOT: 
002 .IF RSSTRY 
01 MOV #RSSTRY , SP ;RETRY RETRY TIMES 
000020 
-IFTF ; .IF OF RSSTRY 
176700 012701 MOV #RSSPO4+RPCS1 , RI ;ADDRESS RPCS1 IN Rl 
003 .IF PSSHeOSF Sees 


0127 #RPECCI ,Re ;SET ECC INHIBIT, 20 SECTOR MODE 





Ee 


Dle 
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S29 010416 OO4000 ;173416 004000 
S297 : O02 .ENOC ; .IF DF FS $$Mee 
5o38 ; BR RPRTRY ;FALL THROUGH RETRY CODE 


e500 : HERE ON ERROR TO RETRY 


| MAINDEC-11-DZBNO-J 
| OZBND. 


| 
| 
| 


Pll 


SSReeRoeRe 


at AtAT At Ata At At AY 


ee ee ee 
WONOTUW CW 


ERR EORaRRE 
iS Brees 


is 


BRUM SE Ses Foe SaBUR HIER 


= SSSSe2 S2 Se Sle 
B RORESS AS a Ree 


Oo00000 CoO OO 


—_ oe eee ee ee 


MACY11 27(663) 


ROM CONTENTS TABLES 


;8M873J - KL1O (POP-11) 


sl 


002764 


ee 


BS G2 


=e 


oe 
& = 
- E 
Ro 


; 173420’ 





Ele 
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256 WORD BOOTSTRAP ROM MACY11 27(663) 


“IFT 


cae 
one, 


IF ff DF "RSSTRY 


jeg 


20-JAN-77 11:51 PAGE 9-1 


RS j INEINIT RETRY? 

RPRSET ;YES-- TRY AGAIN 

eee ;RETRY COUNT EXHAUSTED? 
sYES-- GIVE UP 


} HERE TO GO ON WITH RPO4 


’ 


RPRSET: 
000005 RESET :ZAP!! 
110061 RO,RPCS2(R1) §_;SELECT PROPER UNIT 8 
012711 MOV BRPPRST+RPGO, (R1) ;D0 *READ-IN PRESET’ FUNCTION 
005061 CLR RPDC(R1) ;SET CYLINDER 0 
005061 CLR RPDA(R1) ; TRACK 0, SECTOR 0 
.IF DF FSSM203FSSM22 
050261 BIS R2,RPOF (RL) ;SET INHIBIT ECC, 22-SECTOR FORMAT (IF FORMAT ER 
.IFF 
“IF OF Fssne0 
IS #RPECCI,RPOF(R1) ;SET ECC INHIBIT, 20 SECTOR FORMAT 
-ENDC Cie IF OF FSSM2O 
‘ BIS SRPECCI+RPFM22,RPOF(R1) ;SET ECC INHIBIT, 22 SECTOR FORMAT 
Ge i i OF Famters 
bie761" © F5e6. .RPUC(RID ;SET UP WORD COUNT TO PROPER VALUE 
;NOTE THAT IT IS NOT NECCESARY TO SET UP BUS 
ADORESS, — IT IS 0 AFTER READ-IN PRESET 
012711 MOV sRPREAD+KPCO, (R1)’;START READ FUNCTION 
105711 TSTB = (RL) ; READY? 
1 BPL 208 *NO-- WAIT UNTIL IT IS 
LIFT ; .IF OF FS$MCOSFSSMe2 
032761 ° BIT SRPFER,RPERI(R1) ;FORMAT ERROR? 
001402 BEQ 30$ :NO-- TRY AGAIN 
052702 BIS #RPFM22, R2 *YES-- TRY FOR 22 SECTOR FLAVOR 
-ENOC ; Jf OF FSSM2O8FS$SM22 
032711 "BIT SRPTRE!RPMCPE,(R1) ; TRANSFER OR MBC PARITY ERROR? 


Se EE 


Fle 
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5355 010512 12 060000 
5356 pipers peo it 173514" 001341 BNE RPRTRY -- ERROR-- TRY AGAIN 
5357 he 04276 aoe 032761 BIT #RPATA!RPERR, aepathi) ATTN OR OTHER ERROR? 
e328 Ot t hopote 

5360 O01 00133S 001335 BNE RPRTRY - ERROR-- TRY AGAIN 
5361 ; BR CLRPC NO ERRORS. GO TO LOCATION 0 

5362 : "ENDC ; .IF DF RSS$PO4 

e3e4 ! HERE TO GO TO 0 

5365 ; 

5366 : 173526’ CLRPC: 

$367 O10S26 905007 :173526" 00007 CLR PC IMP 0 


: 


HERE ON ERROR FROM RPO AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO 


6 
3 


1 
1 


Gle 
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;BM873J - KL1O (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 9-2 
001 abe OF ESSOSP 
HLT: 
MOV RPOS(R1),RO ;DISPLAY DRIVE STATUS 
BR HAL TED 7R.I.P. 
000 .ENOC ; .IF OF ESSOSP 


s 
| amd 
om 
— oe 
| ot oe 


soaancoeeoamanmcneanen 


SRReoRS 


g 


ba 
ze8 


w 
£ 


he 
MONON £WwrT 


sare erate eee ee 
BSVRKRFORLS 


4 


1-0ZBNO-J 


MACY11 27(663) 


ROM CONTENTS TABLES 


;BN873J - KLIO (POP-11) 


001 





ee 


Db bs Bm be a bb pe bm Se bP 


ee 
ta 
alta! 
3 


a ee ee eee ee a ee ee eee - + ee oe + 


Hle 
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256 WORD BOOTSTRAP ROM MACYL1 27(663) 20-JAN-77 11:51 PAGE 10 
LSBTTL DL11 ASYNCHONOUS LINE BOOTSTRAP ROUTINE 

‘IF OF DSSL11 

 OLI1 REGISTER DEFINITIONS 

OLRCSR= 0 sRECIEVER CONTROL/STATUS REGISTER 

pirgurs So ROON= 8117 tRECIEVER DATA BUFFER 

} DL11 BOOT IS OF THE FOLLOWING FORMAT: 

| (DLED<CCL><CC2><FILL><... DATA...) 


WHERE ‘OLE IS 
b>, ects). FORM THE LOW AND HIGH BYTES OF re BYTE COUNT FOR THE 


Ob ING BseLECr) ane YesoneD Ne Storr SDEFINED). 


nae 2 3 agent 


coor ea: STREAM OF B-BIT” T oATA OF SaScIP_ DEE Tre) DETERMINED BY 


REGISTER USAGE: 
ee OF ters 
-—_- OF “DLCHAR” ROUTINE 
R3 -- BY T 
RY -- MEMORY 
RS -- PARAMETER WORD SAVED FROM INITIALIZATION 
SP -- STACK POINTER (STACK AT SOO4-) 


START HERE TO BOOT FROM DL1! 


prone: 
BOOT: 
012701 MOV #OSSL11+DLRCSR,R1 ;GET DL11 EXTERNAL PAGE ADDRESS 
1706 MOV (PC) , SP ;SET TEMP STACK AT s004- ### CLR RY MUST BE NEXT 
CLR RY *RESET MEMORY ADDRESS FOR DLCHAR ##*# DO NOT MOV 
012702 MOV #DLCHAR, Re ;SET ADDRESS OF GET CHARACTER ROUTINE 
10S: 
CALL (Re) :GET A CHARACTER 
004712 JSR PC, (Re) 
124427 CMPB |” «-(R4), #220 DLE? 
001374 10$ ;NO-- KEEP ON LOOKING 
IF OF DSSCMP 
CALL  -(Re) ;GET TWO BYTES 
JSR PC,-(Re) 


MFP 


F MP 
‘I Ad si (75 GET THO 


Ile 
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5432 ; CALL (R2) ; BYTES 

5433 : IFT; .IF DF DSSCMP 

ou3 010556 614403 ; 173556’ 044403 on -(R4) ,R3 GET BYTE COUNT 

5436 010560 642703 ;173560’ 042703 © BIC #BIT1S!BITL4,R3 ;CLEAR QSYNC AND SELECT BITS 
5437 010562 140000 ;173562 140000 


MAINDEC-11-DZBNO-J 
OZBND.P11 


MACY11 27(663) 
ROM CONTENTS TABLES 


eee ee ee eee ee 
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;BM873J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 10-1 


S464 010606 004717 


7 010610 105711 
WES Bloels 10047 
54639 010614 1 

a 010616 000002 
S472 010620 O00207 ; 
S473 3 000 


001 


aad 


: 


eee ee eees ee 
en ee ee er ee oe tee be 


_ 
o 
~_ 
# 
NN 


REE 


CALL  ——-(R2) SKIP TWO MORE BYTES 
004712 JSR PC, (Re) 

18h isp ; AND TWO MORE 
Bisree thes SKIP ME CALL (PO) 

: + 

004712 58 Pc, (ASS ; 

CLR RY RESET BACK TO 0 
IFTF ; Jf OF 

“CALL. (RR) :GET A CHARACTER 

00471 JSR PC, (Re) 

DEC R3 COUNT 


sBACK IF MORE 
‘ELSE GO TO LOADED CODE 


Oosb07 ar Pe 


oes Te GET asco aM hy OL11 
RY -- 32 oF RHERE TO STORE CHARACTER, INCREMENTED 
CALL DLCHAR-2 FOR TWO BYTES (DSSCMP ONLY) 


-IFT ; .IF DF DSSCMP 
CALL 


PC) ;GET A BYTE, THEN ANOTHER 


004717 JSR PC, (PC) 
; .IF OF 

10571) eo rere cry) READY WITH A TER? 

isa BPL DLCHAR NO=- walt Sone HORE 

116124 MOVB § DLRBUF-DLRCSR(R1),(R4)+ ;YES-- STORE THE CHARACTER 


;AND RETURN FROM DLCHAR 
000207 RTS PC 
-ENDC ; .IF OF DS$L11 


mm ee eee + 


ee 


Kle 


en Bi ‘ pee MACY11 27(663) 2-MAY-77 11:46 PAGE 152 
ROM CONTENTS TABLES 


;BN873J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 11 
.SBTTL OTE20 DUMP AND BOOTSTRAP ROUTINE 


eons & 
SNE | 





; 001 ‘IF OF DSsT20 

! DTE20 REGISTER DEFINITIONS 

OLYCNT= 0 ;DELAY COUNTER 
§ ;DEPOS T/EXAMINE WORD 3 
ip iin MEMORY ADDRESS 1 
,y BEB x15 (WORD) COUN COUNT 
6 Hf ci By 
FLOP= BITIS tH -10 SND uM WHEN DONE 

ae BLE 


T ket 
20 i “19 
He Brest 1 
SET= BITE 


ud REGI fr, 


j BB A E et 
; 800005 breaazs {0 ‘fax xh pocyeles gO uoROS IN EXTERNAL PAGE 


Se eee ee ee eee ee ee ee ee 7) 


Be Unn CURB ae aka Pa SRSRSRATERER SS 


3908 : HERE TO DUMP -11 MEMORY AND/OR BOOT -11 THROUGH THE DTE20 
e312 ; speseee oo2 ‘IF OF pi 

1 ; ‘ lt ad eb RSSGSV 
5514 . ON4: 
a213 ; 001 .ENOC ; .IF DF RSSGSV 
E51? : REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE SUTTON 
5519 : THE OTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL 

: RINGING HALE T UE 1365 (OCTAL) IN IT’S 

g ; REMI HOOT fe1dee" 
9523 : NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S. 


; ’ F OF T 
ceoe o10622 dosoos ;173622" ans see «S80TE~00, RS :POINT TO LOCATION 0 
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Bt REE GRAD HRS: BURR GARESAD SRB ERGATTON 9 (FT SU, tEaTIN ste 


ri 1-O0ZBMO-J 


oe ee ee ee. 


MACY11 27(663) 


ROM CONTENTS TABLES 


;BM873J - KLIO (PDP-11) 


— COCR Ss oe oe we we eo wsws es 
as 
_— 


31 

;17364e’ 

3173644 174340 

; 173646’ 

; 173646’ 

3173650 000140 
002 

317 . 

317 . 

$3 2aee7 , OOOO 

’ 

; 173660’ 

1 P3eee, G0003" 

; 173672" 

3173674 000014 
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256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 11-1 


.IFF ; .IF LT <SS$SOTE-400> 
;SET TO LOCATION 4 
OF, a ae 
P <4, SP sPOINT TO STACK WE’LL USE 
is 1+, RO i SAVE 1 IN RO 
V )+,R1 ; 1776_IN Rl 
_— NOV a i fs ‘POINT TO TIME-OUT TRAP VECTOR 
O11 ssp (RS) ,Re -SAVE 4 IN Re 
0127 MOV #218, (RSS+ ;SET NXM TRAP ADDRESS IN 4 
MOV (RS) ,R3 : NR 
Bbeete tek thE ieee Abn tRap 


: LOOP THROUGH ALL DTE’S 
012704 MOV 

; (WILL BUMP TO # 0) 
: HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE 


218: 
F OF SSSDTE 
i caespre=nop) 
MOV #SSSDTE+10,SP  ;SET STACK TO SAVE AREA, WITH ROOM FOR FTL STK T 
.IFF ; .IF LT <SSSOTE-400> 
MOV TE+4,.SP  ;SET STACK TO REGISTER SAVE AREA 
-ENDC ; .IF_LT <SS$OTE-400> 
‘IFF ;’.1F DF SSSDT 
MOV #2000, ;SET TEMP STACK (SAVED ABOVE) 
-IFTF ; ; IF OF SSSDTE’ 
062704 ADD #O0TESIZ,R4 ;BUMP TO NEXT DTE’S EXTERNAL PAGE ADDRESS 
105704 TSTB sR TH s THe 
etl 
100770 BMI BLL OVER, ONONTIL A DTE 
032764 BIT #701108, ae org Rass "Ae Bik RINGING? 
001770 BEQ 225 TRY NEXT OTE 
026417 CMP + oac-piyenriri (PC) ;DOES THIS ONE HAVE 1365 


; IN IT’S TO -10 BYTE COUNT? 
; ### THIS NEXT INSTRUCTION BETTER BE A 1365S !!! #H# 


———ee 


#OSS$T20+DLYCNT-DTESIZ,R4Y ;POINT TO DTE # -1'S DELAY COUNT REGIST 
a 


MAINOEC-11-DZBNO-J MACY11 27(663) 2-MAY-77 11:46 PAGE 155 
DZBND.P11 ROM CONTENTS TABLES 


sSB4 : 

ae 010676 001365 ;173676’ 601365 BNE 225 ;NO-- TRY ANOTHER OTE 
: WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON 

9589 : ADDRESS OF DLYCNT REGISTER IS IN RY 

659, 019700 010315 ;173700’ 610315 MOV R3, (RS) RESTORE LOCATION 6 

S592 010702 010245 173702’ 010245 MOV R2,-(RS) : ¥ 








B13 
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.P 
5533 :BNS73J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 11-2 
5595 : .IFF; . IF OF TE ae 
2ee8 : MOV Ra ~ {8p} ies 17 Boy 
5598 : IFT ; .IF SSSOTE 

99 003 -IF Lt <SSsOTE-400> 

010704 010145 ;173704" 010145 MOV R1,-(RS) RESTORE 2 
Et 010708 O1004S5 ;173706’ 010045 MOV RO, -(RS) : AND O 
: SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLLDT 

S604 : IN LOCATIONS 130-156 
oeoe 010710 012700 5 173710" 612700 MOV SSSSOTE, RO :POINT TO SAVE AREA 
S507 010712 000130 : 173718, 000130 ai 

S 10714 OL ;173714" 1 "MOV = (RY) +, (RO)+ {SAVE A REGIST 
Esti 010716 aie :173716" OS 760 CMP WR TOT be YNT#SéSOTE, Ro EP TRISHED? 
Sb11 010720 O001S6 :173720 000156 Op 
2b13 : ’ "CMP sseon ,- (SP) ;BACK DOWN TO START OF SAVE AREA 
S615 : (R4)+, (SP)+ REGIST 
5616 : CNP ra iptggron iit SP ; FIR Brey? 
5617 002 .ENDC ; .IF LT < 
618 010722 103374 ;173722" 103374 BHIS 29S ;NO-- SAVE SOME MORE 
o620 : R4¥= TOLIDT+2 
S622 : SET Rl= STATUS REGIST 
5623 : R4= BiAGe REGISTE 
ose = DO ’DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
a . wi D FLAG 
5628 : 173724" ’ ADDX D1AG2-<TO11DT+2 ,RY ;R4 POINTS TO DIAG2 REGISTER 
S629 010724 005724 ;173724" 005724 TST (R4)+ 
5630 ; -IFF ; .IF DF SSSOTE 
5631 : ADOX AC2-DLYCNT,R4Y ;POINT R4 TO DIAG2 REGISTER 
5632 : 001 .ENDC ; .IF DF SSS" . 
5633 010726 610401 17375 010401 MOV R4,R1 ; SO DOES R 
5634 010730 012700 30’ 012700 MOV #ORESET, RO SETUP RO FOR ’DIAGNOSTIC RESET’ 
6635 010732 pooige 517373 000100 
S636 010734 O1002i 5173734’ 010021 MOV RO, (R1)+ Rl POINTS TO STATUS REGISTER 
ops = : REGISTERS 
5639 : T (DIAGNOSTIC RESET FUNCTION) 
5640 : Ri -- STAT (STATUS REG! REGIS TER) 
Ba : -- AG2 (DI GISTER #2, WHERE DRESET IS) 
5643 : THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET 
S644 : THE TO -10 ADDRESS. WHEN FINISHED, THE -10 WILL RING OUR DOORBELL. 


S646 010736 005061 ;173736’ bos061 CLR OLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO) 


a er _— ee —- oe ~—+ + - =~. 
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ROM CONTENTS 
. 177744 
4B Bt Beye hocaet : i 005061 CLR TOLOAD-STAT(R1) ;START DUMPING -11 MEMORY TO -10 
S649 010744 gto 3173744 177764 
‘ 173746" 305 ; STARTING AT LOCATION 0 
apRs 10746 ori) : 173746" 032711 ; BIT #701108, (R1) ;1S DOORBELL RINGING (TRANSFER COMPLETE)? 
10750 04000 ;173750 004000 


S654 010752 001775 ;17375e2’ 001775 BEQ 3u$ ;NO-- WAIT FOR DOORBELL 


D13 


MAINDEC-11-DZBND-J MACY11 27(663) 2-MAY-77 11:46 PAGE 158 
OZBMD.P11 ROM CONTENTS TABLES 


bebe ;BM873J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 11-3 
010754 010014 ;173754’ — RO, (R4) ;YES-- CLEAR DOORBELL AND ERROR FLAGS 


5658 
obe3 ; NOW THE 710 WI si us A 2s WORD BOOTSTRAP TO BE READ 
INTO -11 TING AT LOCATION 0. FINISHED, 
pbb Me WILL STAR xECUTION OF THE LOADED CODE AT LOCATION’ O. 
1 1 ;1 , 05061 TOLLAD-STAT(R1) ;START INPUT TO LOCATION 0 
3 Biovea Gorvee $19376B 177766 
BBS 01076e O1e751 i 1737be" 012761 MOV #IFLOP! <<-256.>8BCOUNT>, TOLIBC-STAT(R1) ;256 WORDS, INTERRUPT 
10764 1 :173764 107400 
5667 010766 177762 };173766 177762 
Fag: : 17 , 40s ; 10 WHEN DONE 
so0 010779 05711 3173770" os71) TSB (RL) : TRANSFER, COMPLETE” 
S672 010774 : 173774" resi aR PC GO TO CORDED CODE STARTING AT 
5673 ; . Location. 0 
5674 : 000 .ENOC ; .IF DF DS$T20 


E13 
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ere ;BM873J -KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE le 
.SBTTL FILL TO END OF ROM 


5678 ; 
5679 ; 
010776 END.YJ: — wiaslhe sexes 
epg itp a poe oooode BRING <1000>-« . -BM873> ;FREE BYTES AT 1000 
S683 010776 O00000 ;173776’ 000 -BYTE 0 
28s : 173777 _ 000 “BYTE 0 
S686 : 
S687 ; 174000’ 


: BM873E: 
5688 : 173000’ . END START 


F13 


2-MAY-77 11:46 PAGE 160 
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ROM CONTEN 


MAINDEC-11-DZBMO-J 


OZBNO.P11 


MAINOEC-11-0 
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a 
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bens Be Bm Pm Pe rt Ge eae Fee Bee Pe Be be he bn pe 
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001100 
001136 


8S RB 
re —OOr 
— is . 

SR £ ~ 


mMQn 
2 


e Heees 


Be 
? 
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2 


ai 


588 
B35 


173000 
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5 LRAELAARAAELAL ELLER LEELA EERE EEE REEL A ERR A ARE RER REESE 


IZATION AND START UP OF 


PTIITitiititiiiiiitiiiitiiiiiiiitiititiiii Lit tetLeeL eee 


RESTRT: 


START: NOV 


65S: CMP 


64S: 


SSCNTAG, RE ;FIRST LOCATION TO BE CLEARED 
(R6)+ ; CLEAR T 


LEAR MEMORY LOCATION 


{LOOP BACK IF NO 
; SETUP THE STACK POINTER 

: OT VECT FOR SCOPE ROUTINE 
: EMT VECTOR FOR ERROR ROUTINE 


: VECTOR FOR TRAP CALLS 


‘ ‘INITIALIZE THE LOOP ADDRESS FOR SCOPE 
IN} G s INITILIZE 10 ASK WHICH Type 
ISTREK, SP : ; Fade BB INTER 

STERR ; CLEAR Fi T 
80 RT PRG.NO  SRET READY TOR PUR FATE’ BEFORE FIRST TEST 
86, 384’ iE T out TRAP Peat oR” 

ab SET TIME STATUS To 0 
FLAG :CLEAR TEST 4 INITIAL FLAG 
aade ‘AM I RUNNING UNDER ACT-11?? 
+6 ‘BR IF WE ARE* UNDER ACT-11!! 
CONT : JUMP _IF NgT Aer oi 
aa4. -(SP) :SAV T INTER 
bE iT 40. REAG The ROM 

WAIT Pop Posot E TRAP 
(SP)+,a84 ‘IF NO TRAP RESTORE POINTER 
MAP. YA, 38173000 ;D0ES 1ST WORD COMPARE? 
b4S tale : CHECK NeXT MAP 
#65$. 084 tert TIMEOUT 
38173400 “READ FROM 173400 
- IF TINEQUT, NOT YA 
(SP)+, 004 RESTORE LOC 4 
(SP)+, (SP)+ ; T STACK 
(SP)+, a84 i RESTORE LOC 4 
sMAP.YA, TABLE ;1ST MAP ADDR 
“YA; AL ‘LAST MAP ADDR 
#173376,LASTA LAST ROM ADDR 
01; VE ‘SET ROM TYPE 
‘START TEST | 
MAP.YB,a#173000 ;D0ES 1ST WORD COMPARE? 
95 ; CHECK NEXT MAP 


sMAP. YB, TABLE 
#END. YB, ALLEND 
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ROM CONTENTS +67 (86° 
012767 173776 001140 MOV #173776,LASTA iLAST ROM ADOR 
? 900192 0054S4 MOV 8000102, VERSON T ROM TYPE 
167 001 a INP 1 ART TEST I 
026737 170430 173000 "CMP MAP. YC, 38173000 ;D0ES 1ST WORD COMPARE? 
103% BNE a, coal "CHECK NEXT y MAP 
1 1 000004 NOY #76$ au igave FOR TimeouT 
171006 173400 CMP MAP. ¥ +400, 28173400 iis I YC? 
1 BNE 77$ :BR IF NOT Y 
01 000004 MOV (SP)+, a4 "RESTORE LOC 4 
BR ? i YES TIS A YC 
1 ooo0c4 ee: wife Se oe y 
16 ite BR 74g i recK NEXT MAP 
012767 rahe "MOV MAP. YC, cae :1ST_MAP 
12767 Ooa77e 1 MOV NO ‘LAST Rep SDGR 
i 2 1 7 aie HOV niet Le LAST ROM hoor 
eet tae Fi ae IMP RSON 351 ROH TEST | 
026737 171324 173000 " OMP a, “DOES 1ST WORD COMPARE? 
1016 BNE 795 ‘CHECK NEXT MAP 
127% 77e MOV SMAP.YD,TABLE 31ST MAP 
BiSeey t7 770 yO Te TD i teeT ROM ADDR 
rl 5 aOR bosao4 MOV 104; VERSON ;SET ROM TYPE 
167 001 ae IMP START TEST | 
737 172260 173000 “CMP MAP. YF #173000 ;DOES 1ST WORD COMPARE ? 
1 BNE CHECK NEXT MAP 
172550 173300 CMP MAR YF +300, 98173300 sIS IT YF? 
901016 BNE ‘CHECK NEXT MAP 
12767 OO0SO000 000716 MOV SNP. YE, TABLE  ;1ST MAP’ ADDR 
Oie7b7 005776 000712 MOV SEND. YF;ALLEND ;LAST MAP ADDR 
12767 173776 000714 MOV #173776,LASTA LAST ROM ADOR 
012767 000106 005230 MOV #000106;VERSON ;SET ROM TYPE 
000167 001126 “ JMP START TEST | 
737 173204 173000 "CMP MAP. YG, 98173000 ;D0ES 1ST WORD COMPARE? 
1016 BNE 895 CHECK NEXT MAP 
? S2 MOV G,T ‘1ST MAP ADDR 
ie ee Giese BY EGET a 
12767 9901 005164 MOV ; ior ROM TYPE 
167 001062 o IMP ‘START TEST 1 
737 174140 173000 "CMP MAP. YH, 38173000 ;QOES 1ST WORD COMPARE? 
1 CHECK NEXT MAP 


94 
MAP. YH+300, 08173300 i18 IT YH? 


BNE 

CMP 
B1e76F 7 a HY 1ST MAP’ ADOR 
15e9 aa ne MOV SND: YH; YH APPEND ist MAP ADDR 
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ROM 

12670 012767 173776 go0s74 Hoy 073778 LASTA. LAST ROM ADOR 

: atts vated sia IMP spp0110 RSON BA FON, TYPE 

i is 175064 173000 “MP MAP. YJ,3#173000 ;QOES 1ST ST WORD. COMPARE? 

15548 175354 173300 aN ae. ¥J+300, sei72ie me IT vt 

1 101g BNE 99$ CHECK NEXT MAP 

1 1 10000 2 MOV SMAP.YJ, TABLE  ;1ST_MAP 

l 12767 10776 I MOV YJ, ALL No iL T MAP 

1 12767 1 MOV $173776,LAS T ROM 

127S2 012767 000112 005034 MOV $0081 18" VERSON CET ROM TYPE 

igre 000167 000732 oe. IMP PRG1 START TEST | 

i 104400 013574 TYPE , NMATCH NOT BMB73YA OR B OR C OR D OR F ORG ORH OR J 

1 000472 CONT: TST INITFG s1S THIS THE FIRST TIME START UP? 

1 173 BNE iB IF NOT FIRST TIME HERE. 

1 167 000464 OM NITFG ‘SET THE FL 

1 1 014310 es: TyPE , BMG73X TYPE THE QUESTION. 

isos 0 nov 

13012 01 V (SP)+,R2 

13014 011202 MOV (Re) Re PLACE CHARACTER INTO Re. 

13018 , oo00se2 cre : sR :WAS # HIT?? 

13024 Ole7b7 911900 goou2t HOV SMAP.Y., AE jgeT FOR START OF TABLE 

1340 12767 1 Bpo4eS aa MOV sba76" SL) SET Ee ROM 

1 000101 “CMP #101,R2 ;WAS A HIT? 

1 1011 BNE 65S 

1 12767 001400 000376 MOV .YA, TABLE SET FOR START 0 OF TABLE 

1 12767 001776 000372 MOV #END. YA; ALLEND SET END OF 

1 12767 173376 000374 a MOV #173376, LASTA 1°RON EDR 

1 000102 "CMP #102,R2 ; Was B HIT?? 

1310¢ 1011 BNE 66S BR IF NO 

131 12767 002000 MOV : SET FOR START OF TABLE 

13118 12767 342 MOV END. * ALPEN :SET END OF 

i i 12767 reget a MOV #173776,LASTA ;SET LAST 

1 13s 000103 : MP #103,Re HIT?? 

iH G6i0i1 SNE esta i 

13134 12767 003000 000316 MOV sMAP. YC, wes, | 1 FOR TART OF TABLE 
tee 

HS GLEE SRIroe GRESLG = YSORHPELTREN? SEY EIS1"hn 

131 000104 cnp #104,R2 ;WAS_D HIT?? 

Hig Se) er 

131 1 000266 MOV SMAP.YD, TABLE SET FOR START OF TABLE 

131 12767 004776 MOV BEND. YD;ALLEND ;SET END OF TABLE 

List 012767 173776 OO0c64 = MOV #173776,LASTA ;SET LAST ROM ADOR 

1 022702 000106 “CMP #106,R2 :WAS F HIT?? 
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SiG AS SOGTE pegs agian ors: “Fac iB TlBeY MHL BD OF 17200 
ip oO PACT E: perl Dias Ms Certs de (18 A EARNS FY -LGARER AS YA, YB,YC,YD,YF,YG,YH OR YJ AFTER/ 
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| OZBMD.P11 TABLES 


#81711, SUR Tg Oa alate 
Ess 


ROM CONTENTS 
5911 
$912 SOME 
$913 VERIFY T The Data Ts goRRECT A RESseS 
5314 Me ReaD. EXCE CTOR, FI 
ea PART OF THIS TEs} fine dot Th THAT. TRYING 
a signet 
1 13716 012767 013716 O037H6 PRG1: MOV BPRGI,PRG.NO SET +fo8 PUR FAIL ard 
2455 1302 Bees BOoeoa bcos PRG. 1: NOV gs ; T FOR UN TRAP. 
egoe Lyn GiErey O137%8 165134 NOV Hef tPF chide ; S816 WHEN SCOPE IS HIT 
coo? Ot pieve? p00322 nov UaSTA’ LAST i oET Set aporess 
; 
Sie five flere tee a eee ries. 
ea] re 73224 20$ oe 31 Aon RO t, fe OT gO $F 
2435 {dpe 1001 : BNE 3 : PO THIS ISH T T A TRAP VECTOR. 
ee it8 Spier Pee a ae (RO) +, (R4)+ ‘UPDATE THE POINTERS. . 
ce Ss Bie tee eee 8 0 
g y 

Be He HIM iccin SEDATE, eoORESS 
5940 001401 BEQ 228 
a ie 
ee i 

CMP 

BEQ 

SCOPE 

CMP 

BR 

T 


OOOOOO0O 280000 O8OCOO OOOO COOOOO00R0000000 


14020 

14080 

oa 

laos 5 OO4000 163520 228 
24 1WOse Cosas BR HAS THAT” N READ S TIMES? 
2 1 1 Bg BR IF NOT S TIMES 
ey ise thi oodee4 238: LAST, RO a CHECKED? 
Bes0 1 (RO)+, (RHD+ Be oth E POINTERS. 
Boek 14070 1$ ;CONTINUE THE TEST. 
5353 reat ae 000001 163470 10S: , gerro, ae ‘BR FRED woe TOE BE CHECKED? 
955 116 ' 7? 173776 000176 nae #173776,LAST ‘B iF ves ie TEST DONE? 
eae? 1411 1¢767 173776 000166 MOV #173776, LAST 
ee Olwiey gosyen an ‘sy BeTnggD 
5960 Ol4ieé 000716 BR 1$ :G0 DO THE TEST. 
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ROM CONTENTS TABLES 


;TEST THAT WRITTING ROM RESULTS IN A TIME OUT 


HH130 O1e767 OUR 16H7SO 38: iy ORDDSBDD Re «=««TSET AD ETH BASE ADRESS OF ROR 
is ied 014210 o00004 MOV #65, 084" tSET F ef Hauer 
i Ges SEBS Fino BeB EGR foalte 
tuteo boioOL eo eo a BR 4 ins 
141 TST (RQ) wee pred TER 
14185 Ge700 173224 24s: CMP #173224, RO : 
141 1001 BNE 2s$ ;BR Bete hor T 
14172 005720 TST + : UPDATE THE BSINTE 
Cc Mc cae 
14202 010067 165020 MOV RO, TEMPY 
1i5t8 tie 001100 6S: thal SSTACK, SP i WBLT ING S al ¥ Foe Mis 
14214 4 usm BIT 881T11,SWR QUICK PASS? 
:D0 S TIMES 
ais e 20 FRO AOD § TIMES ee 


; EXT 128. WORDS TO BE CHECKED? 


ALL 256. WORDS BEEN CHECKED? 


032767 000001 163332 30S: 8IT 88170, SWR : 
BR IF ALL DONE 
; KEEP 

3 

7 


177216 318: CMP 
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»« ig) “Device VERSION 
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RE RREUL he 1 hee pans OF THE ROM OUT 
ORMING NO CHECKING 


pene ge NOTE: NO CECKING. 1s" DONE. 


14444 PRG2: NO; R FA 
17674 reeeig Bey OO PRAE “bas ‘BET a ORE NPEe TED TRAP TO 4 
177006 177620 MOV LASTA, LAST 
177612 ADD #2, LAST 
1 218: MOV #1 RO T RO WITH THE STARTING ROM ADD. 
j MOV : T POINTER. 
tate TYPE pHs i TYPE re 
een 164500 1S: nov W7, teres :SET ER 
164474 HOV Ro, teh STORE RD 
164472 MOV Ri’ TEMPY : Ri 
011000 176716 BOP... , TABLE iE Rez 3, Y * SELECTED; FILL TABLE 
MOV (RO), (R3)+ sPILL THE TABLE. . 
225: TST (RO) POP THE POINTER 
017556 TYPE ,MCRLF 
164444 HOV TEMP3, -(SP) 
017547 TYPE ,MSPACE ;TYPE THREE SPACES. 
164434 MOV TEMPY , -(SP) 
TYPOC 
7S: MOV (RO), R1 ; STORE ROM DATA 
164422 MOV RO, TEMPS ‘STORE ROM ADDRESS 
ie44 MOV Ri, TEMPY : PRE DATA FOR TYPE OUT 
ll 176644 chp anh “Y., TABLE 1 : .Y® SELECTED? 
MOV (RO), (R3)+ FILL THE DATA TABLE 
23S: TST (RO)+ :POP THE POINTER 
017547 TYPE  ,MSPACE 
164374 MOV TEMPY , -(SP) 
TYPOC 
177446 CMP LAST,RO ;HAS THE HIGHEST LIMIT BEEN HIT? 
BEQ = ;BR IF ALL DONE. 
164354 DEC EMPS i DECREASE ro, tee 
BNE 7§ iBR IP NOT KEEP GOING 
BR 1§ ‘GO TYPE ADDRE 
000001 162710 2%: BIT #BI1T0, SWR ; i1s THE EXTENDED 128. WORDS TO BE CHECKED?? 
179400 MOV #173400, RO RESET F POINTER B ROM 
1765 MOV MAP, R3 : SE TWARE MAP POINTER 
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akeroe° 
go ¢ 2 Aanease 
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Ri 
MP3 
)+, (R3)+ 
F 
MSPACE 
),R 
TEMPS 
TEMP4 
, MSPACE 


ec ~ A OCCU 
7 an 
NUAF a 
YS www 
5k. Sas rae 
~oe 
ARUAM TW +t tt 
~ oYSS2 waa 
ww 


TEMP4 , - (SP) 
+ 


TYPE 
TYPE 
MOV 
MOV 
MOV 
MOV 
TYPE 
MOV 
TYPOC 
TYPE 
MOV 
TYPOC 
MOV 
MOV 
MOV 
TYPE 
MOV 
T 
MOV 
Cc 
BEQ 
DEC 
BNE 
BR 
LR 
HALT 
JMP 
ASC 
ASC 
ASC 
ASC 
ASC 
ASC 
ASC 


_ as 
6 S248 
ULZERSA 
SSP OSS 
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pas 164312 6S: 
ny 


11001 
10067 164246 
010167 164244 


14762 104400 017547 
4766 016 164234 
W778 lesae 

776 ee. 
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ive dte7me Tense 
014746 §=104402 
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6092 : P Gn ¥ THE tee a WHICH Is 

e093 iRORPARED TO 10 The pate tn the En Tre ROR ADORE mg 

6° “NOTE THE POLLOUING COFRANDS 

cose ix paTA i DATA; HIT LINE FEED TO ESCAPE. 

6098 = HL Yer ST THE WORE TABLE ON T 

6099 e.) Robress Theur | The Nata. You WaNT TO ALTER. 
6100 :CR ress te DATA 7pNeuT MODE A CARRAGE RETURN 
6101 : WAT Ts FOR NEW DATA. 

6102 . 

sti 

610S O1S4O4 012767 O1S4YO4 002260 PRG3: MOV ,PRG.NO  ; SET _FOR R FAIL 

6106 O154ie pier ee 176042 MOV fg R1 ‘DEFAULT STARTING ADDRESS TO MAP 
6107 O15416 010167 000764 MOV R1, ADORESS ;SAVE THE SOFTWARE ADDRESS 
6108 O154¥22 104400 917451 XHOLD: TYPE  ,MASTER : 7 

6109 O1Ses 104412 ROLIN 

6110 015430 012602 MOV (SP)+, Re 

6111 O15432 O1120e MOV (Re), Re 

6li2 O15S434 Oe2702 000114 CMP #114’ Re ;WAS AN “L” (LIST) HIT? 

e113 015440 001464 BEQ sRv.c 

6115 O1S¥42 022702 000104 1S: CMP 8104, R2 ;WwAS A “D" (DATA) HIT? 

611% O15446 001413 BEQ SRV.O 

6117 O1S4S50 Oe2702 o00l22 CMP $l22,Re ;WAS AN “R™ (RUN) HIT? 

e118 Ofeuee BORIE? 0342 ORR R 

6120 015462 Oee702e CO0101 10S: CMP #10i,R2 ;WAS AN “A” (ADDRESS) HIT? 
cist Blewe (Bliee ors ee Ra ry 

613 reer KHOLD NEITHER A “L","P","D","R™,"A",OR CR WAS HIT. 
6125 O1S476 016767 163522 SRV.D: MOV ,TEMPY ; RESET ADDRESS POINTER. 

Piss pieces Shed TYPE RL 

6127 015510 O167% 163Sl2 MOV TEMPY , - (SP) 

6128 g15514 016701 163506 MOV TEMP4’ R1 

6.93 15520 104402 TYPOC 

131 015522 104400 017547 TYPE _, MSPACE 

6133 015526 104414 RDOCT 

bl 015530 012611 MOV (SP)+, (RL) ;STORE DATA 

613% 015532 005721 TST (R1)+ ;UPDATE THE SOF THARE ADDRESS 
6137 015534 701 175726 CMP EXTEND, Ri ‘1S THE LIMIT EXCEEDED 

6138 015540 1 fF BLO § ‘INPUT LIMIT EXCEEDED!! ERROR. 
6139 O15S42 010167 163460 MOV R1. TEMPY :SAVE THE ADORE SS. 

6140 015546 104400 017556 TYPE RLF 

6141 01585¢ 016746 163450 MOV TEMPS, -(SP) 

ble 15556 104402 TYPOC 


re eee 
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Ss ;SAVE THE ADDRESS FOR GOOD 
S fs Be es ee 
1 1 174 7$: YPE M. QM ;TYPE A”? 
015574 000167 177622 IMP 


1 
6147 KHOLD 
e149 YOU HIT 
YoU e Y UT AN AQORESS.. 
p130 I fee oes RORY ao 
pies 
6154 015600 104414 souk RDOCT ;READ THE ADDRESS HE WANTS TO MODIFY. 
6155 015602 012667 000600 MOV (SP)+, ADDRESS 
b15b 015606 000167 177610 YS: IMP XHOLD 
6158 ;YOU ENTERED HERE BECAUSE YOU HIT “L“ 
6159 *YOU TOLD ME YOU WANTED A (eer inc OF THE SOFTWARE MAP 
6160 :SO HERE IT IS. 
6161 
st 015612 SRV.L 
6164 O156le O16 17564 "MOV TABLE 
ate Hes Gierey 17340 000176 HOV ALLENS RBEAD Fa Beno“ ERS POT POINTER 
6167 Ol 1 123% T "DH. 28 SS ADD+Xx 
6168 015634 012767 % 163360 15S: MOV 7, TEMPS phi COUNTER FOR ACCROSS PAGE 
£159 Oise 1st mov (AO Tee ET Oe 
6171 Bt TST (RO)+ tRBDATE. AD ABORESS POINTER 
b172 015654 104400 017556 TYPE  ,MCRLF 
6174 015660 01674 163340 MOV TEMP3, - (SP) 
6175 015664 104402 TYPOC 
b177 015666 104400 017547 TYPE _, MSPACE 
6179 015672 O1674% 163330 MOV TEMP4, -(SP) 
6180 015676 104402 TYPOC 
be 015700 104400 017547 TYPE _, MSPACE 
sie fuerte GU? IS RY AUR ST Ris 
6186 015714 005720 TST (RO)+ : TE POINTER 
6188 015716 O16746 163304 MOV TEMPY , -(SP) 
6189 015722 104402 TYPOC 
6130 015724 104400 017547 TYPE , MSPACE 
6192 015730 016703 cO0066 3S: MOV DEAD, R3 
6193 015734 005723 TST (R3)4+ ; UPDATE POINTER 
6195 015736 020003 CMP RO R3 ;LIMIT DONE ? 
pig yeas OO 3e7 163254 4 ee = BE TE ES ep 
6197 nyt re : BNE 2$ ‘BR IF MORE DATA TO GO 
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bees Bleee5 Gleroy 1788 17° Nov EXtaRPLAN ET EXTENOED MAP: 
esas niece: TST (RO)+ Ky POINTER 
016226 06716 BR 1$ O DO THE TEST. 


rr ee ee ee ee ee 


| NAINDEC-11-DZBNO-J MACY11 27(663) 2-NAY-77 11:46 PAGE 174 
Pil ROM CONTENTS TABLES 


ees ;TEST THAT WRITING ROM RESULTS IN A TIME OUT 
5259 p50 5509 fe $: Vv #17 T pose RORRE 
tee ee 585004 iy 06,808 Tea ine' ass we 
6262 Ol 1 papa tS 4S: MOV 819: R3 H ADD 1 Set ive 
6263 016254 173024 Ss: CMP #173024 , RO af THIS. AT THE TRAP VECTOR 
6264 O16e69 1001 BNE 
6265 Ol TST (RO) + tPoare’P POINTE 
bebe 1bebH 173224 20$ CMP #173224, RO We THIS A THE SECOND TRAP VECTOR 
6267 O01 001001 BNE 21$ I 
e5e9 DIES OteriO 177777 21s: AY ete tROD is OR WITH Aen 
6270 Oies00 Gosexg NOP ’ WATT One INSTR. TIME 
6271 Ol 10067 162720 MOV RO, TEMPY 
6272 016306 Lo4oge neti os ERROR neta i WRIT DIDN’T TIME OUT. 
pete ett nee 16124 BIT #BI1T11,SWR seus 
6275 Ol6322 001002 BNE ;BR IF 
be76 O1be4 905303 DEC : 10 TIMES 
01 1352 BNE S NOT DONE iat) THIS ONE YET. 
6278 016330 032767 O00001 161232 228: BIT 88170, SWR ‘IS THE EXTENDED 128. WORDS TO BE TESTED?? 
P50 OLESNO Gee7hG 173776 Fee oo 3776, RO Oe EN exT LIMIT BEEN TESTED? 
6281 ste arti BEQ 7§ } : IF Yes; ee 
6282 0166 000403 se ao BR us = iTF NO; "KEEP GOING. 
PSey pte Seq ratare "  BEQ 8 . itt - GOTO 
6285 016356 000004 24s: SCOPE et :GO CHECK SH145 (FREEZE 11) 
pSe9 Olea 4§ + Ob IT acai 
6288 C1664 005.367 162630 7$: DEC ICOUNT CHECK ITERATION COUNT 
P584 Steaze ttt 004767 001336 ISR PC, EOP it Fo euBe OF PASS ROUTINE 
6291 016376 000167 177422 JMP RUNS ‘GO DO TEST AGAIN 
6292 016402 000167 177432 BS: IMP RUN. 3 : 
PSeq sa 016406 o00000 ADDRESS: 0 


ae eC eae ae a Ce a a ee ee eee 
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-) 
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BEEEBEEEE 
WONT WHO 
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PROGRAM 4 
PROGRAM 4 CHECKS THE TRAP VECTOR ADDRESS. 
THE PROGRAM SIMULAT S ACTIVATING THE BUTTON 
: THE NT ; 
ON THE F Nee te FEATS WILL 
: BE F YOU THE 
i USER I IFY. AFTER THIS THE PROGRAN ene 
ioe REPORTS AN ERROR IF BIEPERENT an 
“WHAT WAS FOUND BEFORE. 
16410 7 O16410 001254 PRGY: MOV #PRGY.PRG.NO  ;SET F FAI 
16416 ? pegdd8 CLR renee i Bee ERROR CONDITIONS 
016422 012706 001100 MOV SSTACK, SP ‘SET THE STACK POINTE 
164, 12767 162564 MOV 820000; ICOUNT ;SET ITERATION COUNT TO 20000(8) 
164 ? TST FLAG ‘HAVE I BEEN HERE BEFOR?? 
6440 1 BNE TAG.A ‘BR IF NOT FIRST TIME HERE 
O1644e 005167 oo0s46 COM FLAGY iSET THE F 
O16446 O01 o00002 MOV RS ‘SET RS FOR SWITCH 1 
Sine: Biers GLEN opgay = RV OHARE aunt Fae 
ieuen Bisco hobo: Pese92 MOV #1. TEMP” aE BEE eT ON CHANNEL NO 
016472 104400 017216 1S: TYPE  ,MCHAN TYPE MESSAGE ABOUT C 
016476 104400 017547 TYPE | MSPACE 
016502 O1674% 162516 MOV TEMP3, -(SP) 
016506 104402 TYPOC 
16510 104400 017547 TYPE _, MSPACE 
Q16514 104400 017232 te TYPE MACTY ; TYPE REST OF MESSAGE 
pipe sa Neary 173024 ; MOV wo obey RO ; 
BEE Bae? 17S RS Sb See 3024 WRITE ROM WITH SWITCH 
016540 000240 NOP : WAIT One. IHETR. TIME 
016542 016706 001100 3S: MOV #STACK, SP ‘SET THE STACK POINTER 
016546 O1 173024 MOV #173024, RO -SET FOR ERROR MESSAGE 
O165S2 012737 017674 oO00004 MOV BNO, TRAP, 84 *SET FOR NO MORE TRAPS 
016560 013767 173024 i6e44o MOV 38173024; TEMPY READ THE ADDRESS 
016566 104400 017547 TYPE MSPACE 
01687e 016746 162430 TEMPY, -(SP) 
016576 104402 TYPOC 
016600 013724 1 98173024, (R4)+ ;STORE THE INFORMATION FOUND 
016604 1 017301 TYPE MADD2 ‘TYPE THE SECOND ADDRESS MSG 
16610 year 1732 MOV § 173224, RO ‘SET FOR ERROR CONDITION. 
Oitb 14 013767 173224 162404 MOV 38173024, TEMPY +:STORE ROM DATA 
1 104400 01754 TYPE  ,MSPACE 
016626 016746 162374 TEMPY , -(SP) 
Ol6632e 104402 TYPOC 


nn we ee ee 
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i a ee 
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ae a tort i : 
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Bae fF fF Uy Ee ge ates 
Qe od ce. =z MOocur- oO ta 
ws fy, oo Megs, FEE E werel gs OF8 dope 
os ee ee 
eS Oa8 5a, Beieete soe i cas ua oy 
> wiz y MZuwo = ul FSy —-ze- Oo re es sa 
Ee a 
wobde® Gee Tipbbhs oak oeBGCReeteAeRbos sasehh 
r oa oa - 
o ad one ote shee § 
= gas pan _& 3s eh, ah 
o 4 te + pe) - © * 
eB oink atta ot ae, Ss i tes 
$ 
<< Ss S 
. Za2hEe SSSaSSSS SBBBBRERSE DEEDES ge ndevuvbganssssaeceats 
= x - 
ga ¢ § 2 
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a es es 
SUigy sui eeseeenetronsrcaessannanses pp aan cea 
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NOT DEFAULT LINE 


1 DEFAULT LINE 


) Dee ee ssseraes 
Sa2222222 
rTTrTrT 


z= 
OOWDODOWONWWW Dppp. 
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ie a A ee ae 


017301 O¥ a0 "ASCIZ <15)<12>/ADORESS 773224 CONTAINS: / 
6420 : 
6421 017336 OOSO1IS 051120 043517 MSG3:  .ASCIZ <15><12>/PROGRAM NO 

017370 414 O14 aR mad: , ig « «14> <15> <1 (12) (95) (97 57h U9 7007 72> /SOFTHARE. HAP: / 

Bteee CSHte besos Wee Metin, “ASCES (len cloe ee” 

O17HsS 007 006407 o4e4l2 END: "ASCIZ «7)<7>< 15) <12>/END PASS BM873-Y/ 

017502 o0S01S 053520 O20122 "ASCII «15><12>/PWR UP AFTER/ 

017520 005015 O42Se2 O46101 -ASCI (15><12>/REAL PWR FAIL/ 

BiyeNe GOSDIS O37477 OOD Bee. TRERED <19<1207997 

HAS oth Bie a 7% 

l DOOOYO 1" / / 

017556 905015 000 MCRLF: .ASCIZ <15><1e> 

017561 012 000 MLF: .ASCIZ <12> 


017564 - EVEN 
6422 


L14 
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| MAINDEC-11-DZBMD-J 


| DZBND.P11 


| 
! 
| 
| 
| 


ON’T FORCE 


0 
T 
;SEVEN BIT ASCII FOR DEFAULT “A” 


;SET STATUS TO ZERO 


YTS REAL. PREPARE FOR PWR UP 
I 
I 


;1S THIS PF REAL? 


§ CAUSED 8 
ase4 


;WAIT FOR TTY 


; TYPE FAILED. 


;SET_DELAY 


BOOT 
WAS AC 


ait we 2 
~ “<= oui 
SSeS Le Bete oe fz 3 
as oR gee @¢o ec eke ety gaze 
nateteh at seeamte® Sand bek, Gate EP2. gg 
secmnbaienteds dha SaHeESdkEe. dereukersaw FSSses 
5% zg gs § 
7 $6 &s $22 as xz 
2 
S 
28 3 Sr eazy 2 29 
ee ne ee 
a3 i & ee 


see 6 ee Pp: 


BRREREEEEHE ReEMeemEPeeREERREARRR REERRRREN Haaeeaa 


ee ad EA eg ed a oe Ht ht ed ee ee ed ee ee 
2900000000009 2009009 00009000000000000 BO00000000 


SLOG EDE DUDE OM IE EYTEY FY TERIOR DING ITE ITESETE 


s 


| eee 
= ee ee ee 6g + ++ 


M14 
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Eure penis ae 041520 020072 MERRPC: .ASCIZ <15><12)>/PC: / 


- EVEN 
Sa -MCALL .SEOP, .STYPE, .STYPOCT 





: : .SPOWER, .SREAD 
479 PTTTTeiTitii rit iiitttit titiitiitiiiiitititititetiteitieeiieey 
aed .SBTTL TYPE ROUTINE 
6483 TINE TO TYPE ar MESSAGE. ME TERE METH ia) OvTE. 
6 ica, ROUTINE WILL gg A TER AL 
eM bENOT CONTAINS TH e TERS [ELER chenacrer 
Ne ibis: «lite Gi He cane kts 
6489 SSCALL: 
6430 #1) USING A TRAP MecRORS ON 
pigs +i TYPE ;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 
aS Won 
&495 * i 
64 ia) USING A JSR INSTRUCTION 
6 A MOV par tees ;PUSH PROCESSOR STATUS WORD ON THE STACK 
6498 i JSR Pe’ STYPE ;CALL_ TYPE ROUTINE 
6499 : i MESADDR sFIRST ADRESS OF MESSAGE 
6501 10S767 161117 $TYPE: TSTB STPFLG ;I1S THERE A TERMINAL? 
6502 100002 BPL 1§ ;BR IF YE 
6503 HALT ; HALT HERE IF NO TERMINAL 
Pa BR 38 ; ENE 
10046 1§: MOV ~(SP) 28 
ot 2s NOY eetse) RO. 7 pores oF Fe be PYPED. oir STACK 
ae Abc aoe ; BNE ug’ BR ac The FERMI 
3; O200S2 005726 MM + de ao il RMINATOR POP IT Ort THE stack 
bait hae ats oo0002 3S: AbD a3 Sh) if J T RETURN PC 
pets ence 000026 4S: J PC,7$ if Tyre THIS CHARACTER 
518 1cb/e 161054 cs: cHPE SFILLC, (SP)+ i1S Hi IME FOR FILLER CHARS. ? 
b516 Spore Beeue 161044 MOV SAULL, -(SP) GET 8 (LER CHARS. NEEDED 
651 . ;ANO THE NULL CHAR. 
ett abe 1D 000001 63: DECB 1(SP) i Does A NULL NEED TO BE TYPED? 
651 1 BLT S$ ;BR IF welt THE NULL OFF OF STACK 
Ee Jewil0 004767 o00002 JSR PC,7$ ;GO TYPE A NUL 
1 020114 eG BR & ;LOOP 
aS 138 i 161020 7$: ae $ TPS ;WAIT UNTIL PRINTER IS READY 
6524 0201 116677 oO00002 161012 MOVB 2(SP),aSTPB ;LOAD CHAR TO BE TYPED INTO DATA REG. 
652S eS 000207 RTS PC 
Pass 55 eA A 8 808 0 0 ga a a a a 


-SBTTL TTY INPUT ROUTINE 


a ee 
_ oe ne 0 ee ee we 


N14 
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6529 
6530 j SINPUT A SINGLE CHARACTER FROM THE TTY 
peas . Le * ROCHR s INPUT A SINGLE CHARACTER FROM THE TTY 
6533 % RETURN HERE ‘CHARACTER IS ON THE STACK 
bese 
bo 020134 011646 SROCHR: MOV (SP), -(SP) : DOWN THE PC 
020136 016666 O00004 o00002 MOV 4(SP}, 2(SP) : PS 
6538 020144 105777 160766 1S: TSTB =: ASTKS “WAIT FOR 
cg lel 1 ios om 8 Fixe Se ys eae Th 
ay eats oe7ee 1 BIC 81C<177>, 4(SP) *GET RID OF JUNK IF ANY 
a jj HUHEEAEeenenneeeeetoaeneunennnenenentesesetnessasiconsasaaeys 
6545 CALL: ' 
6546 + ROLIN I A SIR NG FROM THE TTY 
6547 # RETURN HERE . IRST CHARACTER WILL BE ON THE STACK 
6548  % *TERMINATOR WILL BE A BYTE OF ALL 0’S 


SROLIN: MOV -(SP) : 
is: ney ry tivih R3 iapye ebbaess 
: Ce aerTy N48. ,R3 ; BUF FE! yeu? 
HR 16) Rena. CHARACTER FROM THE TTY 
VB  (SP)+, (R3) :GET ER 
CMPB s«8177, (R3) Is TA T 


bs 
2 
YPE_A 





6549 
6553 
neg ct} 
6558 4S: AYP SQUES : 9? 
6559 BR i ‘CLEAR THE BUFFER AND LOOP 
6360 3S: hove (R3), 8S “ECHO THE CHARACTER 
6562 CMPB = s«a& 1S, (R3)+ ;CHECK FOR RETURN 
6563 2s ‘LOOP IF NOT RETURN 
6564 cL -1(R3) ‘CLEAR RETURN (THE 15) 
6565 Ne SF aa j TYPE A LINE FEED 
eeee MOV (SP), +~(SP) RDIUST THE STACK AND PUT ADDRESS OF THE 
6568 MOV 4(SP} 2(SP) : FIRST ASCII CHARACTER ON IT 
6363 MOV #STTYIN, 4(SP) 
RTI ; RETURN 
6571 8S: .BYTE 0 ‘STORAGE FOR ASCII CHAR. TO TYPE 
697¢ "BYTE O : TERMINATOR 
eps STTYIN: .BLK § : BYTES FOR TTY INPUT 


. * 8 . 
MPTITiTiiitititiiiitiiitiiititititiiiiiiiritititrerirrtinrii ros 


6575 
6576 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE 
B57 j #STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
6580 ‘* = «MOV NUM, ~ (SP) ;NUMBER TO BE TYPED 
* TYPOS ‘CALL _FOR TYPEOUT 
6 * .BYTE ON ‘Nz1 TO 6 FOR NUMBER OF DIGITS TO TYPE 


AAAS AAR AS SM 


ee 
3 


FRESRRERER 
0D NOU £WhHO 


EEEERESREREREGREE 


ah 
~ 

bo be 
N 





~ 
2 
N 


aes 


RRR 


3= 
BB 


BR 
BF 
oN 


Sekes 


Bae- 
Hae 





000211 


000171 
0001.5 
000154 


a rrr — rm a ae ee 
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i* -BYTE MM ;M=1 OR O of ING 
ie tA CUPPRESS LEGO ING ZEROS 


ay POs Of STV R HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 


~~ ” Mov NUM, - (SP) :NUMBER TO BE TYPED 
i TYPON ‘CALL FOR TYPEOUT 
| #STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
te MOV NUM, -(SP) ;NUMBER TO BE TYPED 
i TYPOC ‘CALL FOR TYPEOUT 
STYPOS: MOV O(SP),< (SP) ;PICKUP THE MODE Seta. 
nove (SP)+’ +1 INURBER OF DIG Ateb re TO TYPE 
ADD ge, (SA) ‘ADJUST RETURN ADDRESS 
STYPOC A i ILL FILL SWITCH 
nove 86) +1 SET ron aR os DIGITS 
STYPON: MOVB 85, SOCNT : SET THe ITERATION 
MOV ’=(SP) : 
MOV RY, -(SP) : 
MOV RS; -(SP) SAVE RS 
nove +1,R4 GET THE NUMBER OF DIGITS TO TYPE 
ADD 86,R4 ;SUBTRACT IT FOR MAX. ALLOWED 
MOVB = R4. SOMODE jSAVE IT IT FOR USE 
MOVE SOF ILL. Rd Get Te an SWITCH 
HOV i (SP); RS src THE INPUT NUMBER 
1S: ROL Re ik ROTATE eNO “eo “c* 
2s: ROL Re PORN mie DIGIT 
ROL R 
ROL RS 
MOV RS,R3 
3S: ROL R3 GET LSB OF THIS DIGIT 
DECB SOMODE TYPE THIS DIGIT? 
BPL 7§ BR IF NO 
BIC $177770,R3 GET RID OF JUNK 
BNE 4§ TEST FOR O 
TST RY ‘SUPPRESS THIS 0? 
BEQ S$ BR IF YES 
4S: INC RY ‘DON’T SUPPRESS ANYMORE 0’S 
BIS #’0,R i MAKE THIS DIGIT ASCII 
Ss: BIS r'R * MAK I IF NOT ALREADY 
MOVB 3,8 “SAVE FOR TYPING 
TYPE $ GO TYPE THIS DIGIT 
73: Deca 329s SOCNT ‘COUNT BY 1 
BGT 2 ‘BR IF MORE TO DO 
BLT 6$ ‘BR IF DONE 


(Oo ee ee a 


anh at 1 ) 
DZBND.P BINARY TO OCTAL (asell 


6648 
6650 
6651 
66S2 
6653 
6654 
6655 
6656 
6657 
6658 
5659 
6660 
6661 
6662 
6663 
6664 
6665 
6665 
6667 
6668 
6669 
6670 
6671 
6672 
6673 
6674 
6675 
6676 
6677 
6678 
6679 
6680 


BRRRREGRE 


& 
8 





MACY 
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3 


¢ Eee 


177570 


160247 
160240 177570 


C15 


2-MAY-77 11:46 PAGE 183 
AND TYPE 


NC RY LAST DIGIT ISN’T A BLANK 
a 25 tee } brett 
6S: MOV (SP)+,R5 
MOV (SP)+,R4 
MOV (5P)+'R3 t R 
MOV 2(SP),4(SP) it THE STACK FOR RETURNING 
HOV (SP) +? (SP) 
gS: BY 0 if IGIT 
‘BYIE 0 Ato OR FOR TYPE ROUTINE 
SOCNT: .BYTE 0 -OCTAL DIGIT COUNTER 
SOFILL: .BYTE 0 KL 
0 tay S TO TYPE 
sel aneueninesiintemeaanieasiabiminalmerantnahadiabetaeedl 
‘oe SCOPE HANDLER ROUTINE 
14=1 
+ HE TEST OPE TINT T IS INCREMENTED AND DISPLAYED IN DISPLAY<7: 0» 
#AND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY<1 
SSCOPE: 
aaSWR ; LOOP ON PRESENT TEST? 
YES IF SW14=1 
 eaeeeSTART OF CODE FOR THE XOR tESTERSSSS 
SXTSTR: BR TF RUNNING ON THE “XOR” TESTER CHANGE 
‘THIS INSTRUCTION TO A “NOP” (NOP=240) 
MOV ae gees Co (SP) “SAVE THE freour OF THE ERROR VECTOR 
MOV SERAVE ‘SET FOR TIMEOUT 
TST j TIME owt ON XOR 
_ MOV ea +, *RES THE SOR OR VECTOR 
BR $ vLAb G0 10 THE NEXT TES! 
Ss: CMP )+, (SP)+ *CLE STACK TER a TIME OUT 
MOV (Sp)3? ” QHERRVEC ;RESTORE THE 
BR “LOOP ON THE eee tier 
6S: - $988 OF Gone FOR THE XOR TESTERS#S88 
SSVLAD: INCB  S$TSTNM “COUNT TEST NUMBERS 
MOV (SP) : LOOP ADDRESS 
CLRB RFL : FLAG 
SOVER: MOV STSTNN, aUDISPLAY DISPLAY TEST NUMBER 
MOV PADR; (SP) : Ss 


PTiriiiirt rit tiititiiitttitii iii itiiiitttititieiieirierrere ns, 
-SBTTL ERROR HANDLER ROUTINE 


; #SWIS=1 HALT ON ERROR 
-*#SW13=1 INHIBIT ERROR TYPEOUTS 
:#G0 TO 1 SERRTYP ON ERROR 
SERROR: 
7$: INCB SERFLG >SET THE grace F LAG 
‘DON’T LET THE FLAG GO TO ZERO 
MOV STSTNM, J#DISPLAY : DISPLAY TEST NUMBER AND ERROR FLAG 


| DIS 
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| | 
| ERROR HANDLER 
} 
3 44 7 1 INC INC T COUNT 
bese ? MOV CSP), Sepa ts: Abbr Ge OF SRNOR INSTRUCTION 
ae tee 10534 aby TEMB RIP THE ERROR ITEM CODF 
Ge ae ie ee eh By eit 
6697 be0700 aye BE guserarve Fo USER” ERROR ROUT INE 
ae tera te Wa oo: TS son 
Peed Seae ig at ’ BP 3 tet " ONT INUE 
6701 020716 O00000 HALT sHALT ON ERROR! 
670e Oe0720 o0000e2 3S: RTI * RETURN 
p 8 PPOTTTUTTETTTTTTTITITITTTrTTT TTT TTT rit ttt iT it titittt tt ttt 
6706 .SBTTL ERROR MESSAGE TYPEOUT ROUTINE 
6707 :*7H TINE ! “ITEM = ( TENG) TO DETERMINE WHICH 
e708 iReRmOa 1 10 pe REPORTED FO OB TRING, SR TABLE” CSERRTB), 
6708 :#AND REPORTS APPROPRIATE INFORMATION UN A ONCERNING THE ERROR. 
bri Ben 758 See 104400 001153 Er ae SCRLF "CARRIAGE RETURN” & “LINE FEED” 
6713 020726 O1004% MOV RO, -(SP) “SAVE RO 
6714 020730 OOSO00 CLR RO ‘PICKUP THE ITEM INDEX 
6715 Oe0732 153700 001114 BIS8 asSITEMB,RO 
6716 020736 001004 BNE 1S ted eve, IS ZERO, JUST 
671 THE ERROR 
6718 020740 O16746 160152 MOV SERRPC, - (SP) ob OR TYPEOUT 
6720 O20744 104402 TYPOC i TYPE--OCTAL ASCII(ALL DIGITS) 
6721 b004e% BR 6$ GET 
bree 1S: DEC RO UST THE INDEX SO THAT IT WILL 
5 006300 ASL RO : WORK FOR THE ERROR TABLE 
bre 020754 006300 ast RO 
6726 rae rear 001156 ADD #SERRTB, RO -FORM TABLE POINTER 
6727 020764 012067 000004 MOV (RO)+,2$ ‘PICKUP “ERROR MESSAGE” POINTER 
6728 oe0779 001404 BE 33 ; SKIP TYPEQUT IF NO POINTER 
6729 104400 TYPE ‘TYPE THE “ERROR MESSAGE” 
6730 020774 Oo0000 2s: .WORD 0 "ERROR MESSAGE” POINTER GOES HERE 
6731 020776 104400 901153 TYPE SCRLF ‘*CORRIAGE RETURN” & “LINE FEED" 
673 02 1002 012067 000004 3S: MOV tRO)+,4S t PICKUP “DATA HEADER” POINTER 
6733 02 1006 D 1404 BEG c$ SKIP TYPEOUT IF sf 
6735 rates bBogbo 4 : 0 ta eso POINTER GOES HERE 
7% 021014 104400 001153 TYPE SCRLF CARRIAGE RETURN” 8 “LINE FEED" 
6737 021020 011000 SS: MOV tRO),RO ‘PICKUP “DATA TABLE” POINTER 
6738 Oel0e2e 001004 BNE 7§ GO TYPE THE DATA 
oraa 651056 001153 “ WOPE rae SOT cE RETURN" & “LINE FEED” 
6741 51058 Spazty RTS pc * RETURN 
6742 021034 7§: 
6743 021034 013046 Q(RO)+, -(SP) SAVE 3(RO)+ FOR TYPEOUT 
| 6744 021036 104402 TYPOC GO TYPE--OCTAL ASCII(ALL DIGITS) 
| 


E15 
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2 ee 


bie BIOS te 


del go) ; ag THERE ANOTHER NUMBER? 


021052 TYPE 48s TYPE TWO(2) SPACES 
i ea D000 000 8S: -ASCIZ fa + OC2) SPACES 
P 1 : JJ HHH HHH HEHEHE HHH HEHEHE 
753 .SBTTL READ AN OCTAL NUMBER FROM THE TTY 7 
B75 ; #CALL: + 
6 t RPO CRN HERE ‘Tou ORD ORDERS B ai AE ON TOP OF THE STACK 
6758 x ‘HIGH ORDER BITS ARE IN SHIOC 
6760 O210S6 01164 SRDOCT: MOV (SP), -(SP) spnovine SPACE FOR THE 
6761 O21060 016666 000004 000002 MOV 4(SP}_2(SP) : INPUT NUMBE 
6762 021066 01004 MOV RO, -( SP) “PUSH RO ON STACK 
6763 021070 010146 MOV R1;-(SP) ;PUSH RI ON § 
6764 Oc1072 010% MOV R2)-(SP) PUSH Re ON STACK 
6765 021074 04412 1S ROLIN READ AN ASCIZ LINE 
6766 021076 012600 MOV (SP)+,RO :GET RODRESS OF 1ST CHARACTER 
6767 921190 005001 CLR Ri CLEAR DATA WORD 
6768 O21102e o0s002 CLR Re 
B7e8 belioe MMiaIS ne RR ween TCO eer UT 
6771 021110 006301 ASL Rl #2 
6772 Oellle 006102 ROL Re 
6773 021114 006301 ASL Ri: #4 
6774 021116 006102 ROL R2 
6775 021120 006301 ASL Ri ;*8 
6776 Oeliee 006102 ROL Re 
6777 O2lle4 042716. 177770 BIC #107, (SP) ;STRIP THE ASCII JUNK 
UA Bus Bee a tees 1s, glia 
6780 021134 005726 3$ TST (SP)+ iCLEAN, TERMINATOR FROM STACK 
6781 021136 010166 ooDD12 MOV R1, 12(SP) *SAVE THE RESULT 
6782 O21142 010267 000010 MOV Re’ SHIOCT 
6783 O21146 012602 MOV (SP)+, Re ;POP STACK INTO Re 
6784 O211S0 012601 MOV (SP)+'R1 POP STACK INTO RI 
6785 021152 012600 MOV (SP)+/RO :POP STACK INTO RO 
678 021154 000002 :RET 
6787 021156 000000 SHIOCT: .WORD | 0 HIGH ORDER BITS GO HERE 
preg Tt EETTr ir eer eee ere errr TT Cree errrerttreriititte 
6730 pean TRAP DECODER 
£593 HtenO USE 11 y HO eee ate HORA TRBCE FOR THE STARTING ADORESS 
6794 THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
6735 C0 TO THAT ROUTINE. 
6797 021160 010046 STRAP: MOV RO, -(SP) SAVE RO 
6798 Oellbe O16600 oo0002 MOV 2($P),RO GET TRAP ADDRESS 
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T 


OMPARI 
LED TO 
READING 
RAP. ROM re STACK. / 
><12>/ADDRESS ADDRESS ADDRESS EXPECTED FOUND / 
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e pet 
a 3 OOS 
i, ¢  &y saasatteetecdetet 
fe % SARRGRSAS 
2 &5 fn Sanincnncncnnin 
Toe 4 saatawaeds 
2» El tesco mococmonces 
= pose £ gt 3! sesnnesasanagaaath 
a g 8) Coonan cceeseceee 
d 2 ? 
¢ a Se ees 
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.WORD SERRPC,SGDDAT,SBDDAT, TEMP3, TEMP4Y,O 
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XSTORE 


SERRPC 
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. END 
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-Pll CROSS REFERENCE TABL 


E 
% * r 
apoE Bt iee ne ees ae o)73t eFeat S790 S800* S810% 5S827% S833% 5839 Se4s* sSgesis 
as *  S869# 75% 9028 6165 
IT0 = 000001 449g 5953 5984 6052 6200 be4g 6278 
IT00 = 000001 4398 4g - 
io = Bobo i3ge 447 
1103 = OO0010 dace 
ITO4 = 000020 4358 44s 
ITOS = OOO040 4348 
IT0& = 000100 4338 443 
1T07 = 000200 4328 
1T08 = O00400 4318 44] 
IT09 = 001000 4308 
TT10 = po2000 Woot 
ITll = neers 4°88 S942 5979 6239 6274 
ITle = Ol 4278 
IT13 = G20000 4268 
IT14 = O40000 4eS8 
IT1S = 100000 4O4sR 6446 
Ite = QO0004 447% 
IT3 = 000010 HUE w 
ITY = 000020 4o5 
ITS = QO0040 
IT& = 000100 4438 
IT7 = 000200 4YY4Ox 
IT8 = OO0400 441 
IT3 = 001000 4408 
BM.ERR O1436S 5881 60018 
BMB73X 014310 5820 60018 
BPTVEC= 000014 4568 
CONT 012772 5721 58178 
CORMAX 021704 68278 6828 
DEAD 016022 6165* 6192 6208 bells 
DH.2 015024 6014 60898 
DH.2A 015220 6056 60898 
Hs B1510 6015 6320s 60898 6167 6206 
OHe petete 2% 4 68208 
DH3 021547 S41 & 
DISPLA= 177570 3818 6676% 6690% 
OT1 021614 See 68218 
OTe 021630 535 S48 68248 
DT3 021636 S42 
EMTVEC= 000030 4598 $S70S* 5S706# 
EMI 021216 S26 8 
| EMe 021260 $33 68208 
EM3 021316 S40 68208 
EMMY 021356 546 68208 
ENOD.YA 001776 746% 5738 5833 
END.YB 002776 11188 S746 839 
ENOD.YC 003776 15868 5764 S845 
END.YD 004776 22c8s 5851 


ee ee ee ee ee me -_--- 
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CROSS REFERENCE TABLE 


Be 
~ 
of 
— 1 
me 


END.YF 005776 32618 S782 5857 

END.YG 006776 # 5790 5863 

END.YH 007776 s 5800 5869 

END. YJ 01077 s6sos 5810 5875 

END.YX 011776 56928 5904 

EN 133% aeap" PBS 6411 64578 

ERRVEC= dese Peed 6665* 6667% 6670 

| EXTEND 013466 s9048 6137 6203 

Feact Olseis ie sit | oes iies 

GNS = #eeHEE U 364 6813 14 pate 6816 6817 6818 6819 

 ICOQUNT 001220 SSee 4«S922e S994" 6220% 6288% 6310 6386 

Ree Gags A, as 

L3ST 014306 S927x 5947 §955 59S57x 59998 6010 6011" 604% 6224 6243 6250 62528 

LSTA 01347e 5739% 5747% &S765e 5773% 5783% S791¥ S801* S8llx S8eee S8a4*x Se4de Se46s 
cesex 5864% 5870*% 5876% 59068 5927 5989 6010 622% 6283 

LOC! 017204 6315 6357 6367 6369 6393 6403 6414s 

Loce 017206 64158 

LOC3 017210 64168 

LoCY §6=-—«OU Ze le 64178 

LOGIC  Oe000e 64698 

LSTERR OOl2i6 SSis 5713% 6308% 6423% 6457% 

MACTV O1723e 6326 430-6 4198 

MADD! 017245 6307 3s 64198 

MADD2 017301 6341 64198 

MAP. YA 901400 Soee 425727 «48©05737~—Ss« 8832 

MAP: YB 7518 5743 5745 5838 

M3®.YC 003000 11208 5751 #5755 #5763 5844 

MAP“ YD O04000 15918 5769 65771 

MAP. YF O0S000 22318 5777 5781 SeS6b 

MAP" YG 006000 32708 5787 5789 

MAP. YH 007000 38398 5795 5797 57 S868 

M3P-YJ 010000 46138 5805 7  §809 74 

MAP“ YX 011400 S6918 5903 

MAP-Y. 011000 569s 5826 6020 6036 

MASTER 017451 6108 64218 

MCHAN 017216 6318 64198 

MCRLF 017556 6126 6140 6172 ~°& 6421s 

MERRPC 020016 64758 

MFAIL 017502 64218 6440 

MLF 017561 64218 

MSG3 017336 64218 

Ree btaaae Boos Bue 

_ MSPACE 017547 6028 6041 6067 46075 6131 6177 426182 6190 6319 6323 6337 6344 

'M.D0L 017540 64218 

M.ENO 017455 b4ol8 64 

MGM 017542 S899 6122—Cés«éwLMGSC~*«éi PL 

| NMATCH 013574 c8is 5910s 

Moe Ge 

NO. TRA 017674 5923 6219 6316 #6334 6358 6363 6444s 


A A ae ee a -— + 


S8Se# 


B42is 
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OZBMD.P11 SS REFERENCE T 

ot RO = : S996 6290% 6411% 6469% 6473% 6513% 6520% 6525* 6697% 6741# 

PIRQVE= 000240 4638 

a a OL sre as l1# 6008% 610S* 6307% 6442 64438 6452 6462 

PRG1 pias 3 S741 S749 S767 $775 5785 $793 5803 5813 5889 S392l8 5997 6462 

PRG2 Bown sage 6008% 6088 

PRG3 15404 5895 61058 ; 

 PRGY 016410 5898 # 6354 6412 p49 

PS = 177776 3768 377 6441% 64S1# 

PSW = 177776 3778 

PWRVEC= 000024 4588 

PWR.UP 017634 64e8 64358 

RDOCHR = 104410 6554 68178 

ROLIN = 1044le 5821 5884 6109 6765 68188 

Se ne eo 

RESVEC= 10 4538 

RUN. 3 16040 62218 6292 

RO popenO is am 5931 59 5934 5 5937 S947 5950 5959 59654 
seed 5971 2354 S974% Bg3e 986 2336 5992 6012e% 6017 6018 6022 
6033 6034 60 6046 6054* 6059 6060 6062 6071 e 6080 
6086% 6164% 6169 6170 6171 6184 pie 6186 6194 6207% 6221% 6226 
6229 62 62 6243 6246 4 6259% 6263 6265 6268 
6271 6283 3% ee  6364% 6392% 6402#  6437% 
6448 6505 6507 6510% 6713 6714% 6715% 6722% 6723% 6724* 672S5% 
ore b7 30 6737% 6739% 6762 6766% 6769 6785* 6797 6798% 

Rl =%000001 3858 6017% 6019 6033 6059* 6061 6071% #6073 6106# 6107 6126 
2 a a 

R2 =”000002 3868 ores. 3% SB ae He ony 
poest ree 6110% 6111% 6lle 6115 6117 6120 6764 6768% 6772% 6774 

R3 =%000003 3878 * 5887 5890 5893 5896 S92e¢8% S944* 5S967% S981* 6013%  6022% 

| 6055* 606ce% 6080% 6192% 6193 6194 6202 b22eS*  6241% *  6276% 

6383% 6550 6S551# 655S5* 6562 6564* 6S566% 

6615* 66el# * 6625% 66 6631% 6632 6641% 

_ RY =%000004 i % pave 5934 2383 5950 * 6223% 6228 3 6232 

~ a ripe * 636 6381 6609% 6610% 6611% 66le2 

, RS =%000005 389%  6314% 3 pein 6352 6366* 6371 637S* 6378 6394* 6397 6404% 

6614% 6616 6618% 6619% 6620% 6621 6639 

| RE =%000006 r] S698* 5699% 5700 

| ~R7 = 3918 393 

SAVRO 001230 S68 

SAVRI 001232 SS7# 

SAVRY 001234 Sse 

SAVRS 001236 coon 

SP = ® S70e# S7lee 5722 #5726 572e9% $733 $735 $736 S753% $757 5759 
Pree 5978% 6026 aif 6043% 6064% 6068% 6077% 612e7% 6134 
61 6174* 6179% 6188% * 6309% 6321% 6332% 6338% 6346% 63628 6424s 
6431 4 6436% 6445S Says Sy4e 6450% 6S50S5* 6506 6507 6509 6510 
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6514 6516# 
6569% 6598% 
6643% 6664% 
6761% 67628 
6797% 6798 
64218 
6121 61548 
6116 61258 
6113 61638 
6119 62188 

38 5702 
S7les $715 
3788 
3808 381 
6695 6699 
4218 
4118 421 
4108 420 
4098 419 
4088 418 
407% 417 
4068 4b 
40S@ 415 
4O4# 414 
4038 413 
4028 412 
4208 
4018 503 
4008 503 
3998 
3988 6684 
3978 6654 
396% 6683 
4198 
4188 
4178 
4168 
415% 
414% 
4138 
4lee 
S711 $737 
S856% 
6223 
6312 63568 
4S48 
SS4# 5938 
6236 6317% 
S58 5$937% 
ble? 6128 
SS38 6016% 


6518# 
6539 


6667 
6763% 


$712 


Swe 


6524 


666 
6764% 


5978 


5953 


6673 
5709 


6691 
6655 


6536 
1# 


66 
6766 


6273 


$979 


6655 


6703 
6673 
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6537% 
6606# 


6674 
6769% 


6309 


5964 


6671 


6675 


6540# 
6607# 


6677% 
6777% 


6332 


6052 


6673 


6679 


6541% 
% 


66 
6778 


6362 


6200 


6675 


5799% 
5926 


6064 
6043 
6188 
6824 


ary 
saee 
6780 


6436 


6239 


6679 


S809# 
6013 


6072# 


606 1% 
6234 


oe a ee ee ee ee Ce ee 


6555 


ate 
6781% 


6450 


6248 


6685 


S826# 
6020 


6170% 


6068 
6236 


6566 
66 


6783 


6274 


6702 


S832 
6036 


6174 


6073 
6271% 


6567+# 
6641 
6743# 
6784 


6278 


6703 


5838* 
6106 


618S# 


6077 
6335# 


6659# 


S844 
6164 


6235* 
6125# 
6338 
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DZBMD.P11 CROSS REFERENCE TABLE 
TRAPVE= 000034 4608 5707 
| TRIVEC= 14 Wena 
TYPE = 1 sgl 5820 
ie 
| Bae Bide 
| TYPOC = 1044G2 6027 6032 
7 6720 
TYPON = 1 168 
| TYPOS = 1Se 
| VERS 014417 60018 
| feuee Piose elas 
XCTORE ee 3 Puees 
XX. 133 5884s 
x1 020012 6461 6466 
SBOADR 001122 49is 
SBDDAT 001126 4938 5936* 
SCMTAG 001100 4798 5698 
$CM3. = 000000 5038 
SCRLF 001153 cove 6574 
SENDAD O20002 472 = 64688 
a 
5 66878 
SERRPC O01116 4e9s  6692% 
SERRTB 001156 S228 6726 
SERRTY O20722 6697 67118 
SERTTL OOl11le 4868 6691 
SFILLC 1180 SOis 6514 
| SFILLS 00114 5008 6526 
SGDADR 001120 4908 
SGDDAT 001124 4928 S935 
SHD = 000003 355 356 
SHIOCT 021156 6782% 67878 
Hite Bit ie, 
SLF 001154 Soss 5 
SLPAOR 001106 4ye4e  5709% 
| SLPERR 001110 48S 
1 4998 16 
iiss bere 
SOVER 020614 6660 6671 
sass 901109 4a08 : 
Shere feats geaes | BBL? 
SOLIN O20170 © PEEOs 6818 
SRDOCT O210S6 67608 6819 
$ROSZ = 000010 65438 
| §SAVRE= £4eee% U 6820 
| SSCOPE 020534 S703 66588 
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6558 
6044 
6744 


S766% 


” 64738 


6233 
5705 


nc ow ee eee ae eee oe ee 


piee 
e316 
6565 
6069 


S784 
6156 


6376# 


6712 
6688* 


6703 


6821 


b22c% 


6623# 


15 


ee 
e318 
6633 


6078 


6260* 


66498 


S802e# 


640S* 


6736 


6821 


6674% 


S812% 


6821 


6740 


6824 


6677 


ome OPE 
tS 
6729 «6731 
6175 6180 
Se78x 6388 
6825 

6679 


6041 
6167 
6341 
6734 
6189 
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64748 
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$705 


$707 
5709 
6699 


6538 


68168 


6676 
65738 


5709 


6654 
6702 


68178 
6679 


6655 
6703 


68188 
6690 


6659 6671 6673 6675 6679 6683 6684 


68198 68208 
6703 


506 Soles S6898 56908 S6918 S69e8 5701 
64198 64218 6463 64778 6526 6535 65738 


MAINDEC-11-DZBMD-J 
 DZBMD. P11 
COMMEN le =. 4648 
__ ENDCON 1s 4648 
| ERROR 3748 «SH 
le «4648 
MULT ie 4648 
| NEWTST 1s © 4648 
| POP le 464s 
PUSH ls 4648 
| SCOPE 3758 5949 
SETTRA 68048 6814 
| SETUP 1s =. 4648 
| SKIP 18 «= 4648 
| SLASH ls 4eti® 
| SPACE 4ub48 
STARS 1s «= 4648 
| TRNTRP 68048 
TYPBIN le = 4648 
TYPDEC le 4648 
TYPNUM 1s 4648 
TYPOCS le 4648 
TYPOCT 1s 4648 
TYPTXT le 4648 
SHOW S608 S824 
SROMTY S608 5727 
SSCMRE 4648 
SSCHTM 6-448 
SSESCA 1s 4648 
SSNEWT 1s 4648 
$555 68048 6814 
IP is 464s 
-EQUAT 1s 3438 
| - HEADE 1s 3438 
“KTLI 1s 
"ROLIN 3448 
SETUP le 3438 
" SWRHI le 3438 
"SWRLO 0-338 
"ScATC is 3438 
" SCMTA le 3438 
‘$0820 1s 
- $0820 1s 
| .$D1. ls 
: SEOP 1s 64788 
 SERRO is 86.3448 
" SERRT is 3448 
. SMULT 1s 
’ SPOME 1s 64788 
” SRAND 18 
" SRDDE 1s 
| [$RDOC is 3448 
- $READ 1a GH7B8 
3ege5 is 
| {$5820 ls 


6718 
$830 
5743 
6815 
369 
345 
5697 
357 
464 


6679 
6703 


6751 
6526 


6238 


6479 


6742 


5836 
$751 


6816 


6272 


e 


6817 


6373 


6818 


6543 


5848 
5777 


6818 


6380 


6819 


6574 


5854 
5787 


6819 
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REFERENCE TABLE 


6399 


6650 


5860 
$795 


6410 


6679 


S866 
5805 


6449 


6703 
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6751 


6788 
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OZBMD.P1 } 


Pll CROSS REFERENCE TABLE 
. SSCOP ls 3448 ©6650 
. SSIZE Le 
. SSUPR ls 
$18 iH 3438 866788 
18 
. STYPE le 64788 #46479 
STYPO le 64788 6574 


a 


515 
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DZBMD.P11 CROSS REFERENCE TABLE 
ROD 6011 6438 11 6601 poll 6726 6778 
Be oon ong 5984 ace e 2497 990 6047 6113 6116 6121 6195 
ye Ge oe Oe Oe Be Be BH MR RR OHO fat 
6466 6608 6689 6728 6733 6746 6770 
Bic 654 6625 6777 
BIS be30 6631 
BISB pci 
ay Pia 5993 5979 S984 60S2 6200 6239 6248 6274 6278 6446 6695 
BLOS 6553 
BLT 65196636 
BNE $701 5720 5728 752 5756 5770 5778 #+«+%s$780 $788 S$79% $798 S806 5808 5818 
S8eS ss S831 5837 S849 86 $8S5 1 5867 5880 S891 S89 5897 5930 
$933 Paap Pas > ane 5 ) 5995 6021 6037 6049 6118 6197 
6230 624 626 be 62e89.  b3le = 6383 6387 6439 6463 6508 
ePL 6515 6557 pone 6716 6738 
BR Se e7e8 1 ie 5951 5960 S993 6050 6085 6123 6209s &247 
cue 62SS 6282 6287 #6504 6521 6559 6602 6617 6638 #6662 6668 7 6721 6748 6779 
CLR S699. «5710 =S ss‘ S711 5713. 5714 5717 5718 6086 6308 6329 6359 6391 6401 6423 6437 
6441 6451 6457 6615 6714 6767 + 38=6768 
CMP 5700 sre? ES 75 5 3 3 779 787 eeg3 5797 5805 
S824 4 Soke 2a7e 7 589% 5929 $931 
S932 = $934 S939 S947 P33 5968 1 5989 6020 6046 6081 Sile 
6115 6117 6120 6137 61 b2e6 6231 6243 be46 6250 3 
6265 6280 6283 6371 6378 6397 6408 6462 6552 6669 
- ae = eS 
DEC SHH 865981 5994 6048 6083 6196 6241 6276 6288 6386 67°22 
DECB 6518 6623 
HALT sey 5816 5908 6430 6433 6503 6701 
4 
INC 6349 6629 6637 6691 
INCB 6673 6688 
IOT 375 
JMP 28 5721 5741 5767 5803 5813 
5997 5998 6088 6119 61 6147 p138 6210 6291 6292 Ss &3S4 64le2 = BYHHe 64Se2 6464 
JSR 599% 662900 ss sBH11 = 469s 6513 669 
MOV S698 4865702 «= «8703 S70H——s SO 5706 5707 5708 5&5 s7i2 «$718 «=s«S71@—i(‘éS7@@—CS7@QsCéCS 7° 
$729 §6$730)=S_(« 8733 57370 («5738—Ss« $7 S740 3865745) = 8746 , 8698 $757 
$760 S764 5765 $771 $772 5773 $774 5781 S782 $783 5784 5789 $790 
5791 57Ge 48 8798 1 10 8 8=$811 e Bees $828 
5834 44 > ee 1 7 
S862 S864 S869. «$8700 $874 5876 5878 S886 5921 SSee | Oe 
i <n ? 59598 5964 5965 5966 5% 
S974 —s_(« S976 =—s« $978 6010 60l2 6013 6016 7 ~@=66018 6019 6026 1 
6035 6038 #6043 6054 S- 6058 6059 6060 6061 6062 6064 #6068 # «6071 
6073 6105 6106 6107 6110 6111 6125 6127 = 6 128 6134 6139 6141 
6144 6155 6164 6165 6168 6169 +=96170 6174 6179 6184 6185 6188 6192 6207 
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6670 66 
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6524 
6800 
5732 5975 
6383 6616 
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6525 = 6741 
6814 Sai 
62S4 eee 
6Se2 = «6538 

S04 5910 
$910 6001 
5690 S691 

482 
6645 6646 

343 

369 374 
eet 6551 
6680 6686 
6813 6814 

375 377 

441 442 
6001 6089 

364 372 
5737 86 5745 
6552 6557 
6697 6698 
6816 6817 

465 477 
6673 6679 
6698 6771 
6697 6767 
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6222 


6223 
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6232 
ese 
6374 


6406 


. 6510 


1 
6713 


6785 6797 
6472 
6774 6776 
6023 6039 
6509 6627 
1024 1025 
7 5698 
5797 5799 
7 6659 
67 5 6751 
416 417 
9 
S6 $702 
5797 $739 
6673 66 
6767 6788 
6544 6553 
6722 6751 
6526 6535 
6814 6815 
6001 6089 


ee 


6551 
6643 666 
pea 6743 
6613 632 
6171 6186 
6 
1027 1028 
5703 5705 
6480 
6672 6673 
6788 6789 
419 420 
5705 5707 
6479 6526 
6685 6688 
6801 6804 
6574 6575 
6789 6798 
6574 6654 
6817 6818 
6421 6543 
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 OZBND.P11 CROSS REFERENCE TABLE 


-NCALL 343 a4 464 6478 
-NLIST 1 343 364 464 
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